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Executive Summary

Rock Creek was recently listed on the state’s 2004 Candidate 303d list for impaired water
quality, based on elevated water temperature in one headwater reach. Under this listing,
Rock Creek would require a Total Maximum Daily Load (TMDL) to address water
temperature. As part of the watershed planning process for Water Resource I nventory
Area 31 (WRIA 31), awater quality assessment was completed to evaluate existing Rock
Creek water temperature data relative to state water quality standards, and document
historical changes to the creek channel and surrounding vegetation that can offer insight
into potential causes of the elevated water temperatures. The study also included analysis
of nitrate and fecal coliform in creek water to evaluate whether livestock grazing in the
subbasin is adversely impacting water quality. Finally, a database was developed for use
by the Eastern Klickitat Conservation District (EKCD) in management, evaluation, and
reporting of water quality data for Rock Creek.

The conclusions and recommendation from this Rock Creek water quality study are as
follow:

Nitrate and fecal coliform concentrations in Rock Creek surface water meet state
water quality standards.

Rock Creek water temperatures increase in the downstream direction, and typically
exceed the state default water temperature standard in downstream monitoring
stations throughout the summer months.

Analysis of historical aerial photographs of the Rock Creek valley indicates that the

areal extent of vegetation across the valley bottom has been increasing steadily since
1938. This change is attributed primarily to active suppression of fires over the past
century.

The creek channel in the lower reaches of the Rock Creek is shallow, rocky, and
highly dynamic, changing course regularly over the period of photographic record.

The collective information evaluated in this study indicates that the high water
temperatures in Rock Creek may represent the natural condition; therefore, the
statewide default water temperature standard may not be applicable for Rock Creek.

Because Rock Creek represents the best fish habitat in WRIA 31, additional
evaluation of elevated water temperatures, the relative contribution of man-made
versus natural causes on those temperatures, and the feasibility of taking actionsto
lower those temperatures, should be included as part of the Phase 3 Watershed
Management Plan for WRIA 31.
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1 Introduction

This report details the water quality project for the Rock Creek subbasin completed as a
part of watershed planning for Water Resource Inventory Area 31 (WRIA 31). The
general objectives of this study were to:

* Evaluate existing Rock Creek water temperature data to document water
temperatures relative to state standards;
* Measure current nitrate and fecal coliform levelsin Rock Creek;

* Develop a database to manage and facilitate analysis of the water quality data for
Rock Creek; and

* Analyze available aerial photographs to document historical changes in stream
channel alignment and areal extent of vegetation in the Rock Creek valley, both of
which can influence water temperature in the creek.

This supplemental water quality project was funded under Grant number G0400370
obtained by the WRIA 31 Planning Unit from the Washington State Department of
Ecology (Ecology) under the Watershed Management Act.

The following sections of this report are:

* Project Background;
e Methods;
¢ Results and Discussion; and

¢ Recommendations

2 Project Background

This supplemental water quality project addresses water quality in one of the four WRIA
31 subbasins — the Rock Creek subbasin (Figure 1). Background information pertinent to
the Rock Creek subbasin is summarized below (from the WRIA 31 Level 1 Assessment;
Aspect Consulting and WPN 2004).

2.1 Topography and Climate

WRIA 31 occurs within the Columbia Plateau physiographic province. The Horse
Heaven Hills, a broad east-west ridge, forms the Rock Creek subbasin’s northern
boundary, and the Columbia River gorge forms the southern boundary. The watershed
slopes from an elevation of approximately 4,700 feet to the north to approximately 270
feet in the Columbia Gorge.
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The Rock Creek subbasin, with its deeply incised canyons, has the most topographic
relief with correspondingly higher stream velocities and erosion potential than the other
subbasins in WRIA 31. Twenty percent of the subbasin area has slopes greater than 100
percent. The average slope for the Rock Creek subbasin is 36 percent.

The average annual precipitation in the Rock Creek subbasin varies from approximately
10 inches at the mouth to 28 inches near the headwaters of the watershed. The mean
annual precipitation calculated for the Rock Creek subbasin as awhole is 16.2 inches
(1961-1990). Most of the climate stations within the subbasin typically receive
precipitation in the form of snowfall during November through March, with peak
snowfall occurring in January. The snowfall period can extend October through May for
the higher elevation stations in the subbasin.

Air temperature is important for watershed assessment because it affects the hydrologic
regime of awatershed and influences water quality and habitat conditions. Average
minimum daily temperatures are typically at or below freezing for December through
February, and longer in the mountainous areas. Average daily temperatures are generally
highest in July each year with daily maximum temperatures typically exceeding 90
degrees Fahrenheit during much of the summer at lower elevations in the Rock Creek
subbasin.

2.2 Geologic Setting and Streamflows

The geology of a watershed, or subbasin, influences to a large extent the occurrence and
movement of groundwater and its interaction with surface water in the area. Surface
geology can aso influence the magnitude and timing of surface runoff, and thus
streamflow.

Figure 1 is a surface geologic map of the Rock Creek subbasin (from Washington
Department of Natural Resources [DNR] 1:100,000 mapping). The WRIA 31 region is
underlain by bedrock of the Columbia River Basalt Group (CRB) and interbedded
terrestrial sediments deposited during time periods between sequential basalt flows. The
CRB underlies the entire Rock Creek subbasin in WRIA 31. The CRB includes (from
oldest to youngest) the Grande Ronde Basalt, Wanapum Basalt, and Saddle Mountains
Basalt, separated by sedimentary interbed units (Figure 2). The Rock Creek valley is
typically deeply incised into the Wanapum Basalt, although the Grande Ronde Basalt
does outcrop along portions of the stream. Figure 1 also shows locations of major springs
mapped by Brown (1979) and on USGS 7.5 minute topographic quadrangle maps.

Rock Creek drains 258 square miles in the western part of WRIA 31. The only
information quantifying surface water discharge from the subbasin isfromthe USGS
stream gage on Rock Creek (USGS Station 14036600) , located near the tribal long house
near the confluence with the Columbia River. The gage was maintained for 6 water
years, from 1963-1968. A water year is defined as starting on October 1 and ending on
September 30 the following year. Water years correspond to the calendar year in which
they end. For example water year 1963 runs from October 1, 1962 through September
30, 1963.

The mean daily flows for the six-year period of record for the Rock Creek gaging station
range between 0 and 77 cubic feet per second (cfs). Rock Creek can be considered a
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seasonal stream with no flow in some reaches during the summer months. Streamflow is
typically only present near the confluence with the Columbia River on a consistent basis
from December through May each year.

The Rock Creek hydrograph (Figure 3) demonstrates the relatively “flashy” nature of
streamflow in this subbasin (high intensity, short duration flows), indicating limited
storage within the watershed Following precipitation events, the rising limb of the
hydrograph is relatively steep, indicating a rapid streamflow response as a result of the
bedrock terrain and relatively steep slopesin the subbasin. It isinferred that snowmelt
runoff in the higher elevation headwaters helps sustain flows into early spring. Although
there are numerous springs mapped in the Rock Creek subbasin, groundwater discharges
from the Wanapum Basalt, through which the creek incises, provide insufficient baseflow
to sustain flows into the dry season.

2.3 Land Use

The predominant land cover in the Rock Creek subbasin is shrubland, comprising nearly
47 percent of the subbasin area based on 1992 LANDSAT mapping. This non-forested
rangeland occurs throughout the subbasin except in the highs elevation of the northern
portion. The Rock Creek subbasin is the only subbasin within WRIA 31 with a
substantial proportion (approximately 26 percent) of forestland. The forestland occursin
the higher elevation areas of the upper subbasin and is mostly privately owned. The
dominant use of much of the shrubland and forest land in the subbasin is for livestock
grazing. Many of the riparian corridors are aso forested, except in the lower elevation
reaches. Ehinger (1996) reports that riparian vegetation is intact in most of the upper
Rock Creek subbasin, whereas stream banks in the lower portion consist largely of cobble
(hence the name Rock Creek) with little to no riparian vegetation. As of the 1992
mapping, agricultural land totaled only 10 percent of subbasin area— 9 percent dryland
farming and 1 percent irrigated By 2001, this percentage dropped, with 4 percent of the
subbasin areain dryland farming and O percent in irrigation (data from IRZ Consulting
2004). All of the cultivated land occurs within the lower half of the subbasin. Developed
land accounts for less than 1 percent of the total subbasin area.

2.4 Existing Studies/Data

In 1995-1996, Ecology in cooperation with Eastern Klickitat Conservation District
(EKCD) conducted an evaluation of high water temperature, including the influence of
riparian canopy cover, in Rock Creek (Ehinger 1996). The study concluded that the high
water temperatures in upper Rock Creek “may be natural for a small creek in a hot, sunny
summer climate”. It was inferred that the lack of riparian shading and rocky substrate
were contributing factors to the observed water temperatures in the lower stream reaches,
however, the study did not attempt to resolve whether these conditions were natural or
the result of land use changes. Review of General Land Office (GLO) cadastral survey
notes from the 1860s, completed as part of the WRIA 31 Level 1 Assessment, indicates
that the rocky substrate and lack of trees in the lower portion of Rock Creek observed
today is consistent with conditions at that time, providing evidence that it is likely a
natural condition (refer to Chapter 5 of Aspect Consulting and WPN 2004). The Ehinger
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(1996) study pointed out that it would be difficult to quantitatively estimate what portion
of the observed high water temperature is natural versus due to anthropogenic causes.

Based on the stream habitat survey, the Ehinger (1996) study concluded that most of
Rock Creek showed little impact from current forestry or agricultural practices, but
evidence of past grazing practices and episodic flood events were apparent in the lower
reaches. Six of the ten stations monitored in the study had riparian canopy (vegetative)
cover more than 10 percent below state target goals for eastern Washington Class A
streams.

The outcome of the Ehinger (1996) water quality study was a set of management
recommendations to reduce water temperatures and thus improve instream habitat. A
Memorandum of Agreement (MOA) was subsequently established between Ecology and
EKCD outlining measures to be implemented and reporting requirements. In accordance
with the MOA, riparian vegetation was planted along portions of the Rock Creek
drainage (adjacent Spring Creek), and EKCD is monitoring water temperatures and other
water quality parameters (e.g., nitrate, pH). However, these data are not currently being
managed in an efficient manner, nor has a comprehensive assessment of the collected
monitoring data been completed to document baseline water temperature conditions.
These baseline data are necessary to be able to evaluate whether current and future
control measures will have a measurable effect on Rock Creek water temperature.
Development of a database to help manage and evaluate these data is one component of
this study.

Washington Department of Fish and Wildlife (WDFW) has reported that Rock Creek
supports both steelhead and Chinook salmon. Rock Creek has the highest average annual
precipitation (including some snowpack), and thus the most persistent streamflow, of any
stream in WRIA 31. The Rock Creek subbasin also has alow density of human
development and the lowest water use of any of the four WRIA 31 subbasins (refer to
Aspect Consulting and WPN 2004). In general, Rock Creek is considered to have the
greatest potential for fish habitat of any WRIA 31 stream

These existing water quality studies from the Rock Creek subbasin provide the baseline
information upon which this water quality project is developed.

2.5 Exceedence of State Water Quality Standards

Water quality standards for al surface waters are defined by the State of Washington
(Chapter 173-201A WAC). The state adopted changes to Chapter 173-201A WAC in
2003, but the Environmental Protection Agency (EPA) has not yet approved the new
standards. Until EPA approval is obtained, the state’s 1997 standards remain in effect.
The 1997 standards classify surface waters as AA (extraordinary), A (excellent), B
(good), C (fair) and Lake. Rock Creek was classified as Class A under the 1997
standards.

Under the 2003 draft standards, all surface waters in the state are protected by narrative
criteria, designated uses, and an anti-degradation policy. Designated uses are those uses
specified in Chapter 173-201A WAC for each water body, regardless of whether or not
the uses currently exist. Based on the use designations, numeric and narrative criteria are
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assigned to protect existing and designated uses of a water body. Freshwater uses
designated by the state include:

* Aquatic life uses, which include six categories based on presence of key aquatic
Species;

* Recreation uses, which include the three categories of extraordinary primary contact,
primary contact, and secondary contact;

*  Water supply uses, which include domestic, industrial, agricultural, and stock
watering; and

* Miscellaneous uses, which include wildlife habitat, harvesting, commerce and
navigation, boating, and aesthetics.

For freshwater water bodies that do not have designated uses specified in WAC 173
201A-600 (Table 602), the following designated uses apply:

* Salmon and trout spawning, non-core rearing, and migration;
* Primary contact recreation;
e Domestic, industrial, agricultural and stock water uses; and

* Wildlife habitat, fish harvesting, commerce and navigation, boating, and aesthetic
values.

No WRIA 31 streams are listed in WAC 173-201A -600 (Table 602), so these default
water uses and associated water quality criteria apply by default to all surface watersin
the WRIA including those of the Rock Creek subbasin (Table 1), whether or not they are
used for al categories described in Table 1. The water quality criteria defined for these
default uses apply unless Washington State Department of Ecology (Ecology) were to
make a site-specific determination to the contrary.
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Table 1. Draft Water Quality Criteriafor all Surface Watersin WRIA 31

Designated Usesfor Surface Water in Dissolved .
WRIA 311 Temperaturée? A Turbidity pH
5 NTU over background if |6.5 - 8.5 with
. Salmon and trout spawning the background_is 0 NT.U h“maﬂ caus_ad )
Aquatic noncore rearing, migration " | 175°C(635°P 8.0 mg/L orless, 10%increasein |variationswithin
' turbidity when the the above range of
backgroundis>50NTU |lessthan 0.2 units
Bacteria
Fecal coliform organism levels must not exceed a geometric mean value of 100
. . ) colonies/100mL, with not more than 10 percent of all samples (or any single sample
Recreation Primery contact recretion when less than 10 sample points exist) obtained for calculating the geometric mean
value exceeding 200 colonies/100mL.
Toxics Aesthetics
Water Supply Domestic, industrial, Toxic, radioactive, or deleterious Aesthetic values must not be impaired by the
agricultural, stock watering __|material concentrations must be below | presence of materials or their effects, excluding
Wildlife habitat, fish those which have the potential, either |those of natural origin, which offend the senses
. harvesting, commerceand  |singularly or cumulatively, to of sight, smell, touch, or taste (see WAC 170-
Miscellaneous navigation, boating, aesthetic |adversely affect biota dependent upon |201A-230 for guidance on establishing lake
values those waters, or adversely effect public| nutrient standards to protect aesthetics).

Notes:

1) Asdefined in WAC 173-201A

2) Temperature standards are set by the 7-day average of the daily maximum temperature
3) The Disolved Oxygen standard is set by the lowest one-day minimum

Genera : All information from WAC 173-201A

As of the mid-1990s, water temperatures in Rock Creek exceeded the applicable state
water quality standard (17.5 degrees Celsius; 63.5degrees Fahrenheit). Note that when a
water body does not meet its assigned criteria due to natural climatic or landscape
attributes, the natural condition (background) defines the applicable water quality criteria
(WAC 173-201A-260[1]). This may be of particular importance with regards to Rock
Creek stream temperature, although documenting the historic natural condition with
confidence is difficult. Under the 1997 water quality standards, the water temperature
standard is 18 °C for Class A streams like Rock Creek.

Rock Creek wasrecently listed on the state’'s 2004 Candidate 303d list for impaired water
quality based on elevated water temperature in the upper reach (TSN R17E section 13).
Consequently, Rock Creek requires a TotalMaximum Daily Load (TMDL) to address
water temperature.

3 Water Quality Analysis

3.1 Methods

The sampling and analysis program was completed consistent with that outlined in the
Quality Assurance Project Plan (Aspect Consulting 2004), except as noted below.
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Project Objectives
The objectives of this subbasin-specific project were to:

*  Compile, manage, and analyze the existing East Klickitat Conservation District’s
(EKCD) water temperature data for Rock Creek to document baseline water
temperature conditions relative to riparian plantings and other BM Ps implemented

* Develop auser-friendly water quality data management system (database) for EKCD
to compile existing data and provide a repository for future data collection. The
database includes data analysis routines to facilitate ongoing analysis of the data and
simplifies transfer of data to Ecology in their requested format;

* Analyze readily available aerial photographs to assess historical changesin riparian
vegetation within the drainage; and

* Conduct surface water sampling to evaluate concentrations of nitrate and fecal
coliform in Rock Creek.

Data Quality Objectives
The data from this project must be of sufficient technical quality to document daily and
seasonal changes in Rock Creek water temperature (most of these data already collected,
but evaluated in this project), and to allow comparison of concentrations of nitrate and
fecal coliform in Rock Creek surface water relative to state standards. Field and
laboratory QC procedures to achieve data quality objectives are described in the project
Quality Assurance Project Plan (Aspect Consulting 2004).

Field Sampling
Personnel from Aspect Consulting and EKCD completed two rounds of water quality
sampling for nitrate, fecal coliform, and field parameters (water temperature, electrical
conductance, pH, and dissolved oxygen) at eight Rock Creek locations, and three
locations on major Rock Creek tributaries (Luna Gulch and Squaw Creek) (Figure 4).
The two sampling events occurred November 17-18, 2004 and March 1-2, 2005. These
sampling events generally corresponded to the onset of wet season flows (November) and
near the time of peak flows (March). Note that the 2004-2005 winter was exceptionally

dry.

Figure 4 shows the locations where surface water samples were collected from the Rock
Creek subbasin. These |ocations correspond to where EKCD has current or historical
temperature gaging stations (refer to Chapter 4 of Aspect Consulting and WPN 2004).
However, two new alternate stations were established for this study. Those stations —
RC-02R and RC-03R — were established because the stream was dry at stations RC-02
and RC-03 during the November sampling event. Establishing the alternate stations
allowed samples to be collected during both visits and a seasonal comparison of water
guality data from locations near the original RC-02 and RC-03 stations. In addition,
stations RC-04 and RC-05 were not sampled for this study. These two stations, at which
EKCD had temperature loggers for two or three years in the mid-1990s, have poor
accessibility, requiring a several hour hike on steep slopes for around trip visit. Because
of the logistical difficulty in accessing the creek anywhere near these two locations,
particularly if monitoring continues into the future, samples were not collected from them
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for this study. The other sampling stations provide sufficient coverage of the subbasin
drainage to understand water quality conditions for the purposes of this study.

Discrete grab samples of surface water were collected, and field parameters were
measured, at each location. Surface water samples were collected near mid-channel,
upstream of the location the sampler is standing, and at about one-half the stream depth.
In accordance with the QAPP (Aspect Consulting 2004), additional precautions were also
taken to limit the chance for cross contamination of samples collected for fecal coliform
analysis: (1) Disposable gloves were worn during sample collection; (2) the gloves and
exterior of the sample sampling cup were disinfected with a chlorine bleach solution prior
to sample collection; and (3) gloves and sample container were submerged in the flowing
stream for at least 30 seconds to remove residual bleach immediately prior to sample
collection.

Field parameters were measured by immersing the probe directly in the stream at the
location where the sample was collected. Stream discharge was also estimated visually at
each sampling station. In addition, general riparian vegetation type (deciduous trees,
conifers, brush, etc.) was noted and photograph(s) taken at each sampling station. These
notes are summarized in Section 3.2

The surface water samples were analyzed for nitrate and fecal coliform by an Ecology-
accredited analytical laboratory, and the analytical results were reviewed to ensure
suitable data quality. Analytical methods and QC are discussed in Appendix B.

Database Development
To facilitate analysis of the EKCD’ s vast quantity of water temperature data for the Rock
Creek watershed, Aspect Consulting personnel developed a database utility (DataStream)
to provide storage, quality control, standardization, and analysis of water quality data.
DataStream was developed in coordination with EKCD (as its future user) to update and
maintain a database of the water quality datathey collect. The utility was written in
Visual Basic .NET as a standalone user interface to data stored in a Microsoft Access
database, eliminating the need for the user to interact directly with the Access database.
This separation allows reliable data analysis (e.g., graphing, calculating statistics) that
was cumbersome within the Access environment, as well as a customizable user
interface. Its specially tailored user interface and context-sensitive HTML help system
alow its use with little or nolearning curve.

DataStream was designed to accept bulk input of data from EKCD’s temperature
transducer logs, as well as manual input of many other types of measurements into the
database. All existing EKCD datafor the Rock Creek watershed (1995-2004) were
imported into the database by Aspect Consulting, including hourly water temperature
data, hourly air temperature data, and spot measurements of stream discharge and water
quality (pH and dissolved oxygen). EKCD water temperature data from 1995 and 1996
that were collected at 6-minute intervals were synthesized as hourly averages and input
into the database as hourly values to reduce the size of the database. Water quality data
collected for this study (fecal coliformsand nitrates) were aso input into the database.

DataStream also includes a graphing utility that draws line charts of water temperature
data that can be overlaid onto air temperature data. Other data, such as stream discharge
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(flow), pH, dissolved oxygen, nitrates and fecal coliforms can be graphed as column
charts. All charts can be exported as images, and their underlying datasets can be
exported for use in more advanced analysis tools. The water and air temperature charts
are especialy useful for identifying time periods when in-stream transducers may have
become exposed to air (stream dried out) as well as other data outliers that should be
excluded as accurate water temperature values. DataStream allows the user to manually
reject dataoutliers. These data are then excluded from analysis (e.g. charts and statistics)
but not deleted from the database. Aspect Consulting personnel used DataStream to
perform a quality control review of al EKCD water temperature data for the Rock Creek
watershed. DataStream calculates critical statistics from the water temperature data
(daily maximum temperature, 7-day average of daily maximum temperatures [ 7
DADMax] number of consecutive days above a specific temperature) to help identify
baseline water temperature for the 1995-2004 period including compliance with state
surface water standards. Analysis of these data is discussed in Section 3.2.

DataStream was also designed to assist in preparing data for submission to Ecology via
their EIM online data submittal procedure by exporting data in an upload-ready text
format. Finally, DataStream also provides features designed to assist in routine
workflow, such as automatic generation of pre-printed field forms for easier data
collection. The Data Stream software has been submitted to Ecology for their
independent review.

3.2 Results and Discussion

Nitrate in Rock Creek Surface Water
Nitrate concentrations measured in Rock Creek surface water during the November 2004
and March 2005 sampling events were low - more than an order of magnitude below the
10 mg/L state drinking water standard. As stated in Section 2.5, there is no surface water
quality standard for nitrate. Table 2 presents the nitrate concentrations measured in both
sampling events for this study. This table also presents the corresponding measured
water quality field parameters: dissolved oxygen, specific electrical conductance, pH,
oxidation-reduction potential (Eh), turbidity, and temperature.

Based on the data from this study, nitrate is not considered a water quality concern for
Rock Creek at thistime.

Spatial Distribution

Nitrate levels are low in surface waters sampled throughout the Rock Creek subbasin.
Detected nitrate concentrations ranged from non-detect (less than 0.005 mg/L) to 0.590
mg/L during the November 2004 event and 0.0052 mg/L to 0.419 mg/L during the March
2005 event.

The highest nitrate level was found in monitoring station LG-01, on the north fork of
Luna Gulch, during both the November 2004 and March 2005 sampling events. During
the November event, the Rock Creek samples downstream of the confluence with Luna
Gulch aso have dlightly elevated nitrate (0.14 to 0.18 mg/L) compared to the upstream
samples (0.023 mg/L or less), presumably due to the influence of Luna Gulch. The
concentrations downstream of Luna Gulchwere lower in March 2005, presumably as a
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result of the greater flow volume. The distribution of detected nitrate values during the
two sampling events is plotted on Figure 5.

Seasonal Distribution

In general, the nitrate values from the March sampling event are lower than the
November values. Much of thisis probably due to the higher streamflows in March
which could be diluting the already low concentrations of nitrates in the stream. Two
exceptions to this general trend are RC-06 and RC-07 whichhad marginally increased
nitrate values from November to March (0.00570 to 0.0137 mg/L and 0.00617 to 0.0351
mg/L respectively). Although these represent a large percentage increase, the
concentrations are so low that the change is considered insignificant.

Fecal Coliform in Rock Creek Surface Water
Detected fecal coliform levelsin Rock Creek surface water samples collected during this
study were below the draft state standard. The fecal coliform levels are attributable to
livestock grazing in proximity to the stream; however, other wildlife (e.g., deer) can also
contribute.

Spatial Distribution

The draft state surface water standard for fecal coliform bacteria levels is based on a
sample data set from the waterbody. Fecal coliform levels must not exceed a geometric
mean (statistical average) value of 100 colonies/100 mL for the sample data set, and not
more than 10 percent of the individual samples can exceed 200 colonies/100 mL (WAC
173-201A-200[2]). This standard is based on human recreational use of the surface
water.

The highest concentration of fecal coliform detected during the fall 2004 sampling of
Rock Creek was 80 colonies/100 mL at RC-08. Cattle feces were noted near this
sampling location at the time of the fall sampling. During the spring 2005 event, the
highest value detected was 30 colonies/100 mL at RC-09. Recent cattle activity was
observed upstream of this location during this sampling event. Fecal coliform values for
each sampling station during the two sampling events are plotted on Figure 6.

Seasonal Distribution

The geometric mean value for the fall 2004 and spring 2005 sample sets were 12.1
colonies/100 mL and 4.5 colonies/100 mL respectively. In general, all the fecal coliform
concentrations were lower in March than in November. The only exception to this was
for RC-09 which increased from 8 to 30 colonies/100 mL .
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Water Quality Parameters Field Parameters
Fecal . Specific
Stream Station Sample Nitrate + Nitrite Collforms Dlssolvgd Conduct. . Turbidity | Temp.in
Date 1 25N inmglL in |Oxygenin| PH | BhinmV o Ny °F
MPN/100 | mglL
pmhos/cm
ml

11/17/04 0.0175 0 11.2 102 7.2 203 2.2 49.1
Quartz Creek |RC-01 3/2/05 0.00547 2 10.4 93 7.4 267 2.5 42.0

9/28/04 0.0231 30 10.8 164 6.9 319 2.0 37.2
Rock Creek  |RC-02R 3/2/05 0.00917 8 11.3 102 6.8 191 2.2 37.7

9/28/04 0.005 U 70 10.2 211 7.8 373 2.1 41.9
Rock Creek  |RC-03R 3/2/05 0.0100 8 10.9 212 7.7 276 5.1 41.4
Rock Creek |RC-03 3/2/05 0.00521 7 11.7 71 7.5 274 17 38.9

11/17/04 0.00570 2 16.4 206 7.5 206 0.5 43.2
Rock Creek  |RC-06 3/1/05 0.0137 2U 11.8 146 7.6 164 16 43.1

11/17/04 0.00617 2U 14.6 262 7.4 199 0.5 46.4
Sqguaw Creek |RC-07 3/1/05 0.0351 2U 11.1 198 7.5 174 14 44.7

11/17/04 0.143 80 15.5 238 7.5 221 0.7 50.4
Rock Creek  |RC-08 3/1/05 0.0133 17 11.0 186 7.5 176 1.6 44.5

11/17/04 0.165 8J 13.7 244 6.8 176 1.0 48.7
Rock Creek  |RC-09 3/1/05 0.0137 30 114 193 6.7 180 18 43.6

11/17/04 0.176 2 11.7 223 7.1 182 0.7 56.7
Rock Creek |RC-10 3/1/05 0.00853 2U 10.9 190 7.4 179 17 44.6

11/17/04 0.590 17 15.0 224 7.3 195 14 42.6
LunaGulch |1 G-01 3/1/05 0.419 2V 10.3 249 7.6 172 2.6 46.9
Luna Gulch |LG-03 3/1/05 0.0836 2U 10.7 228 7.5 164 1.8 45.2
Data Qualifier: U = Not detected at or above the reported value

J= Estimated Value

Water Temperature in the Rock Creek Subbasin

Spatial Distribution
The locations of water temperature monit oring stations currently and historically

maintained by the EKCD in the Rock Creek subbasin are shown on Figure 4. For
reference, Figure 4 also shows the distribution of salmon and steelhead in the Rock Creek
subbasin as mapped by Washington Department d Fish and Wildlife (WDFW).

The water temperature recorded by EKCD typically exceeds the default state surface
water standard throughout the Rock Creek watershed during the summer months. In

general, water temperatures increase downstream. A statistical summary of the EKCD
water temperature datais presented in Table 3. The statistical summary includes the
period of record (e.g. years when data was collected at each station, usually between May
and October for a given year), average number of days the calculated 7-day average daily
maximum temperature (7-DADMax) temperature exceeded the default draft standard of
63.5°F per year during the period of record, average percentage of days the -DADM ax
exceeded 63.5°F, and the average percentage of days a single day maximum temperature
exceeded 63.5°F. Asits name implies, the 7-DADMax is the average of daily maximum
water temperatures over a consecutive 7-day period. The percentage calculations were
based on number of days exceeding the criterion in agiven year, divided by the number
of full days that water temperature values were recorded during that year. The average
percentage was taken as the arithmetic mean of each individual year’'s percentage.
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Table 3. EKCD Water Temperature Statistics for the Rock Creek Subbasin

Average Number of Aver age Per centage of
. ] Average Per centage of inale dail
Stream Name Station Period of Record days 7-DADMax days 7-DADM ax dgysasmg caaly
Number Exceeds Dr aft maximum temperature
Standard Exceeds Draft Standard Exceeds63.5 °F
Quartz Creek [RC-01 1995-1996 35 41% 41%
Rock Creek  |RC-02 1995-1996 14 28% 29%
Rock Creek  |RC-03 1995-2000 44 57% 59%
Rock Creek  |RC-04 1995-1997 5 3% 5%
Quartz Creek [RC-05 1995-1996 40 30% 27%
Rock Creek  |RC-06 1995-2004 48] 46% 46%
Squaw Creek |RC-07 1995-2004 92 64% 62%
Rock Creek  |RC-08 1995-2004 74 85% 80%
Rock Creek  |RC-09 95-96, 98-99, 01-04 104 84% 81%
Rock Creek  |RC-10 1995-2000 79 98% 96%
Luna Gulch |LG-01 1997-2002 53] 36% 37%
Luna Gulch |LG-02 1997-1998 82 69% 62%
Luna Gulch |LG-03 1997-2000 37 74% 66%

The stations that consistently record the highest summer stream temperatures are on the
lower reach of Rock Creek (RC-10, RC-09, and RC-08) and on Squaw Creek (RC-07)
(Figure 4). Thetypical pattern for water temperature in the entire watershed is that daily
maximum temperatures rise above the state standard -DADMax of 63.5° F at the
beginning of the summer (usually sometime in May) and do not cool down below the
standard until the end of September. The lower Rock Creek stations typically exceed the
standard for the longest period of time, and have the highest single day maximum
temperatures, as illustrated on Figure 7.

Figure 7 is a plot of the average maximum water temperature, every day from May
through October, over the 10-year period 1995 through 2004, for four monitoring stations
in the Rock Creek subbasin. In other words, the average of the maximum water
temperatures recordedfor May 15th during the 10-year period is plotted for the May 15
value and so on for each day. The Rock Creek stations plotted are RC-09 just above the
backwater pool at the mouth (Ecology river mile 1.5), RC-08 at river mile 8.0 just below
the Squaw Creek confluence, and RC-06 at river mile 13.6 adjacent the Badger Gulch
confluence. Station RC-07 on Squaw Creek just above its confluence with Rock Creek is
also plotted. These four stations have the most complete water temperature record of the
EKCD monitoring stations. The 63.5° F standard is also depicted on Figure 7 for
reference. This graphic illustrates that, over most of the year, the water temperature
increases progressively in the downstream direction. This is expected since the water is
exposed to progressively greater cumulative solar radiation (heating) as it flows across
the rocky, poorly vegetated lower reach of Rock Creek.

Chapter 5 of the Level 1 watershed assessment for WRIA 31 (Aspect Consulting and
WPN, 2004) identifies Chinook Salmon and Steelhead in the mainstem of Rock Creek
from the mouth upstream to the confluence with Luna Gulch, and only Steelhead further
upstream to approximately 1 mile above the Bickleton Highway. Steelhead are also
mapped in Squaw Creek upstream to the confluence with Harrison Creek (Figure 4). The
life cycle of the Chinook Salmon makes it unlikely that this species would inhabit Rock
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Creek during the summer high temperature time (refer to Figure 52 in the WRIA 31
Level 1 Assessment). However, Steelhead rear in the lower and middle portions of Rock
and Squaw Creeks for up to two years before migrating to the ocean. EKCD made
observations of “trout” throughout the Rock Creek system since their water temperature
monitoring began in 1995; however, it is unclear whether these were juvenile salmon,
steelhead, or native trout.

Each water temperature station currently and historically maintained by the EKCD in the
Rock Creek subbasin is described briefly below. Photos were taken during this study
looking upstream (except photo for stations RC-04 and RC-05 which was taken from a
ridge above the stations looking south). The photos are included in Appendix A.

Quartz Creek Station RC-01

The EKCD water temperature station RC-01 was maintained during the summers of 1995
and 1996. The station was located near the headwaters of the Rock Creek watershed on
the Quartz Creek tributary (Figure 4). During the period of record, streamflow at the
station would typically reduce to stagnant pools, but did not completely dry up. Summer
water temperatures (as represented by the 7-DADMax) exceeded the draft default state
water temperature standard 41% of the time during the period of record. EKCD staff
noted “little fishes” in the stream on June 27, 1995, but no more specific information was
recorded. A sitevisit to RC-01 on November 17, 2004, found minimal (<0.1 cfs) flow in
the stream, and the water temperature was 49° F. A site visit on March 2, 2005 found
dlightly higher streamflow (~0.5 cfs) and lower water temperature (42° F). Again, the
winter of 2004-2005 was exceptionally dry, and greater flows would be expectedat RC-
01 in March during most years. The stream channel is deep and vegetated with
Ponderosa pine and brush covered banks (Photo 1 in Appendix A).

Rock Creek Station RC-02

The EKCD water temperature station RC-02 on Rock Creek was maintained during the
summers of 1995 and 1996. The station was located near the headwaters of the Rock
Creek watershed (Figure 4). During the period of record, streamflow at the station would
typically reduce to stagnant pools, and went dry in 1996. Summer water temperatures (7-
DADMax) exceeded the draft state water temperature standard 28% of the time during
the period of record. EKCD staff noted a“small trout in pool” in the stream on August
30, 1995. During the site visit to RC-02 on November 18, 2004, the stream was dry.
Consequently, a water quality sample was collected from adjacent location RC-02R that
had some flow (see Section 3.3). The stream banks at RC-02 were vegetated with
scattered Ponderosa pine and Aspen (Photo 2in Appendix A).

Rock Creek Station RC-03

The EKCD water temperature station RC-03 on Rock Creek was maintained during the
summers of 1995 through 2000. The station was located near the headwaters of the Rock
Creek watershed (Figure 4). During the period of record, streamflow at the station would
typically reduce to stagnant pools, and went dry in 1998. Summer water temperatures (7-
DADMax) exceeded the draft state water temperature standard 57% of the time during
the period of record. EKCD staff noted a“6 inch trout in pool” in the stream on July 20,
1998. During the site visit to RC-03 on November 18, 2004, the stream was dry, so a
sample was collected from nearby location RC-03R (Section 3.3). The site visit to RC-03
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on March 2, 2005, found the stream flowing approximately 3-5 cfs. The stream banks
were heavily vegetated with deciduous and conifer trees and brush (Photo 3 in Appendix
A).

Rock Creek Station RC-04

The EKCD water temperature station RC-04 on Rock Creek was maintained during the
summers of 1995 through 1997. The station was located on Rock Creek just upstream of
the confluence with Quartz Creek (Figure 4). During the period of record, streamflow at
the station would occasionally reduce to stagnant pools. Summer water temperatures (7-
DADMax) exceeded the draft state water temperature standard only 3% of the time
during the period of record. EKCD staff typically observed “small fish” in the stream
during the summer of 1995. The stream channel is heavily vegetated with Oak and
Ponderosa Pine in a deep canyon (Photo 4in Appendix A).

Quartz Creek Station RC-05
The EKCD water temperature station RC-05 on Quartz Creek was maintained during the

summers of 1995 through 1996. The station was located on Quartz Creek near the
confluence with Rock Creek (Figure 4). During the period of record, streamflow at the
station would occasionally reduce to stagnant pools. Summer water temperatures (7-
DADMax) exceeded the draft state water temperature standard 30% of the time during
the period of record. EKCD staff typically observed “1-5 inch fish” in the stream during
the summer of 1995. The stream channel is heavily vegetated with Oak and Ponderosa
Pine in a deep canyon (Photo 4in Appendix A).

Rock Creek Station RC-06

The EKCD water temperature station RC-06 on Rock Creek has been maintainedduring
the summer from 1995 to present. The station is located on the mainstem of Rock Creek
upstream of the Bickleton Highway (Figure 4). During the period of record, streamflow
at the station was typically always flowing but did go dry in 1995 and 2002. Summer
water temperatures (7-DADMax) exceeded the draft state water temperature standard
46% of the time during the period of record. EKCD staff typically observed “8inch
trout” in the stream on during the summer. A site visit to RC-06 on November 17, 2004,
found the stream flowing approximately 23 cfs and the water temperature was 43° F. A
site visit on March 1, 2005 found higher streamflow (~ 7-10 cfs) and the same water
temperature (43° F). The stream channel near the station was heavily shaded by mature
Alder trees on both banks (Photo 5in Appendix A).

Squaw Creek Station RC-07

The EKCD water temperature station RC-07 on Squaw Creek has been maintained during
the summers from 1995 to present. The station is located on Squaw Creek upstream of
the Rock Creek confluence and the Rock Creek Road Bridge (Figure 4). During the
period of record, streamflow at the station was typically reduced to stagnant pools but
never completely dry. Summer water temperatures (7-DADMax) exceeded the draft state
water temperature standard 64% of the time during the period of record. EKCD staff
typically observed many “12 inch trout” in the stream during the summer. EKCD staff
also noted that they observe native steelhead spawning at this location each February (see
Photo 6 in Appendix A). A sitevisit to RC-07 on November 17, 2004, found the stream
flowing approximately 0.5-1 cfs, and the water temperature was 46° F. A site visit on
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March 1, 2005 found slightly higher streamflow (~ 2-3 cfs) and dlightly lower water
temperature (45° F). The stream channel near the station was lightly shaded by scattered
Alder trees on both banks (Photo 6in Appendix A).

Rock Creek Station RC-08

The EKCD water temperature station RC-08 on Rock Creek has been maintained during
the summers from 1995 to present. The station is located on the mainstem of Rock Creek
just downstream of the confluence with Squaw Creek (Figure 4). During the period of
record, streamflow at the station was typically reduced to stagnant pools and often (every
year since 2000) goes dry. Summer water temperatures (7-DADMax) exceeded the draft
state water temperature standard 85% of the time during the period of record. EKCD
staff typically observed fish up to an “8 inch trout” in the stream during the summer. A
site visit to RC-08 on November 17, 2004, found the stream flowing approximately 0.5-1
cfs, and the water temperature was 50° F. A site visit on March 1, 2005 found higher
streamflow (~5-6 cfs) and lower water temperature (45° F). The stream channel near the
station was rocky and very slightly shaded by Willow clumps on the right banks (Photo 7
in Appendix A).

Rock Creek Station RC-09

The EKCD water temperature station RC-09 on Rock Creek has been maintained during
the summers from 1995 to present, excluding 1997 and 2000. The station is located on
the mainstem of Rock Creek just upstream of the Columbia River backwater pool (Figure
4). During the period of record, streamflow at the station was typically reduced to
stagnant pools but only went dry in 1995. Summer water temperatures (7-DADMax)
exceeded the draft state water temperature standard 84% of the time during the period of
record. EKCD staff observed small fish in the stream during the summer of 1998. A site
visit to RC-08 on November 17, 2004, found the stream flowing approximately 3 cfs, and
the water temperature was 49° F. A site visit on March 1, 2005 found much higher
streamflow (~15-20 cfs) and lower water temperature (44° F). The stream channel near
the station is lightly shaded by tall grass and scattered mature Alder trees on both banks
(Photo 8 in Appendix A).

Rock Creek Station RC-10

The EKCD water temperature station RC-10 on Rock Creek was maintained during the
summers from 1995 to 2000. The station is located on the mainstem of Rock Creek
upstream of the Highway 8 Bridge (Figure 4). During the period of record, streamflow at
the station was typically reduced to stagnant pools and went dry from 1998-2000.
Summer water temperatures (7-DADMax) exceeded the draft state water temperature
standard 98% of the time during the period of record. EKCD staff observed small fish in
the stream during the summer of 1998. A site visit to RC-08 on November 17, 2004,
found the stream flowing approximately 0.5-1 cfs, and the water temperature was 57 ° F.
A sitevisit on March 2, 2005, found higher streamflow (~5-6 cfs) and much lower water
temperature (45° F). The stream channel near the station is very slightly shaded by
Willow clumps and scattered mature Alder trees on the right bank. (Photo 9in Appendix
A).
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Luna Gulch Station LG-01

The EKCD water temperature station LG-01 on Luna Gulch was maintained during the
summers from 1997 to 2002. The station is located on the north fork of Luna Creek
downstream of the Oak Flat Road crossing (Figure 4). During the period of record,
streamflow at the station was typically reduced to stagnant pools. Summer water
temperatures (7-DADMax) exceeded the draft state water temperature standard 36% of
the time during the period of record. A sitevisit to LG 01 on November 17, 2004, found
the stream flowing less than 0.1 cfs, and the water temperature was 43° F. A sitevisit on
March 2, 2005, found approximately the same streamflow and higher water temperature
(47° F). The stream channel near the station is heavily shaded by Oak trees on both
banks (Photo 10 in Appendix A).

Luna Gulch Station LG-02

The EKCD water temperature station LG-02 on Luna Gulch was maintained during the
summers of 1997 and 1998. The station is located on Luna Gulch just upstream of its
confluence with Rock Creek (Figure 4). During the period of record, streamflow at the
station was typically reduced to stagnant or very slow pools. Summer water
temperatures (7-DADMax) exceeded the draft state water temperature standard 69% of
the time during the period of record. A site visit on March 1, 2005 found the stream
flowing approximately 1 cfs and a water temperature of 45° F. The stream channel was
dlightly shaded with mature oak and willow clumps scattered on both banks (Photo 11 in
Appendix A).

Luna Gulch Station LG-03

The EKCD water temperature station LG-03 on Luna Gulch was maintained during the
summers from 1997 to 2000. The station is located on the south fork of Luna Gulch
approximately 1 mile upstream of the Oak Flat Road Bridge (Figure 4). During the
period of record, streamflow at the station was typically reduced to alternating stagnant or
very slow pools and dry periods. Summer water temperatures (7-DADMax) exceeded
the draft state water temperature standard 74% of the time during the period of record. A
site visit on March 1, 2005, found the stream flowing approximately 2 cfs. The stream
channel was slightly shaded with mature Ponderosa pine, oak, willow clumps and grasses
scattered on both banks (Photo 12 in Appendix A).

Correlation with Air Temperature
The EKCD also deploys temperature loggers to collect ambient air temperature values at
severa of their water temperature monitoring stations. The locations of the air
temperature data vary by year based on logger availability; however, in the Rock Creek
watershed they are most often deployed at stations RC-06, RC-07, and RC-09. To
identify a correlation between air and water temperature at each of these stations, daily
maximum air values were potted against daily maximum water temperatures for each
given day when both data exist (Figure 8). Note that the daily maximum air temperature
may not occur at the same time as the daily maximum water temperature.

As expected, there is a clear correlation between air and water temperatures at all three
stations - as air temperature increases, water temperature also increases. However, the
water temperature increases at slightly different rates in response to increasing air
temperature at each station, as indicated by the slope of the regression line fit to each data
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set. Theregression line for RC-09 has the largest slope of 0.585 (e.g. every 1°F increase
in air temperature yields 0.585°F increase in water temperature for the data set as a
whole) and RC-06 has the smallest slope (0.464). Thisindicates that ambient air
temperature has a greater influence on water temperature at RC-09 than at RC-06. Thisis
likely due, in part, to the fact that the stream at RC-06 is much more shaded than at RC-
09. Furthermore, the water at RC-09 has flown through the unvegetated, shallow,

braided stream channel upstream of it, where the influence of air temperature would be
significant.

For agivenair temperature around 75°F at each station, the water temperature typically
varies up to 15°F at RC-06 and up to 20°F at RC-07 and RC-09. This variability in water
temperature for a given air temperature is a reflection, in part, of the time of year that the
75°F air temperature occurs. Water temperatures will generally be lower early in the year
(e.g., the first time the daily maximum air temperature reaches 75°F) than later in the
year.

Note that the particular temperature loggers used by the EKCD only record a maximum
temperature up to 100.8 °F (air or water). This explains the linear cluster of points at that
value in the plots for RC-06 and RC-07. This data clustering reduces the correlation
coefficient (R?) calculated for the regression linesin Figure 8.

4 Historical Riparian Vegetation Analyses

4.1 Methods

An additional objective of this water quality project was to complete a preliminary
evaluation of historical changesin the extent of riparian vegetation along Rock Creek.
This arose from discussions with the Rock Creek Watershed Group at their June 2004
meeting. At that meeting, there was discussion regarding the effects of floods on riparian
vegetation and the stream channel, and the implications for enhancing riparian vegetation
through plantings as has been started. Consequently, the specific objective of this aerial
photo analysis was to evaluate how the Rock Creek stream channel has meandered across
its valley, and how the extent of vegetation across the valley bottom has changed, over
the period of photographic record (64 years). More detailed assessment of specific
vegetation type and density was beyond the scope of this assessment. Consequently, this
is not an assessment of stream shade. However, changes to Rock Creek’ s channel
location and associated vegetation in response to natural forces (e.g., floods) has
implications for whether it is technically feasible, in the long term, to lower stream
temperature by planting riparian vegetation to provide shade. Thisinformation can be
used in Phase 3 watershed plan development in evaluating possible strategies for
reducing Rock Creek water temperature.

In order to assess historical changes in riparian vegetation in the Rock Creek valley, we
analyzed aeria photographs obtained from the Natural Resource Conservation District’s
(NRCS) Goldendale office. The methodology for the analysis was as follows.
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Hard copies of June 1938 (approximate scale of 1:15840) and May 1969 (1:12000) aerial
photos for the Rock Creek area were borrowedfrom the NRCS and digitized into GIS.
July 1996 digital photos (orthoquads) were also acquired from the United States Geologic
Survey. 2002 color digital orthophotos were also acquired from Klickitat County Public
Works. Hard copies of 1981 and 1990 aerial photos were also borrowed from NRCS but
were not used in this analysis.

A subset of photos from each year was selected to cover the mainstem of Rock Creek
from the Columbia River to approximately 1.1 miles above the Bickleton Highway
bridge. The upstream extent of this analysis was defined by the northernmost 1969
photograph, and it nearly encompasses the upstream extent of salmonids in the mainstem
of Rock Creek as mapped by WDFW (Figure 4). The analysis was limited to the
mainstem of Rock Creek due to the time -consuming process of georeferencing digitally
scanned aerial photos (1938 and 1969) into a GI S format using ESRI’s ArcGIS 9
georeferencing module. All aerial photographs have spatial distortion away from the
photograph center (parallax) that must be corrected for if using the photo to measure
distances or areas. Georeferencing refers to the process of adjusting the image (or
portions of it in this case) to match known location control points. The 1996 USGS
digital orthoquads are georeferenced and were used as the reference data set for the
georeferencing. The 2002 color orthophotos were also already georeferenced. The
resulting aerial photo mosaics for 1969, 1996, and 2002 represent the base maps for
Figures 9 and 10, 11 and 12, and 13 and 14, respectively. With this software it is not
possible to correct for elevation changes so reference positions were only chosen from
within the stream’s valley bottom. This explains why many of the hilltops do not line up
between photographs (not georeferenced) when the valley bottom does (Figures 9
through 14).

To assess the extents of vegetated versus unvegetated areas, the georeferenced images
from all four years where then categorized using ESRI’s ArcView Image Analysis
module. An ISODATA (lterative Self-Organizing Data Analysis) technique was used to
categorize each image, pixel by pixel, into 16 classes based on each pixel’ s spectral
character (basically, its lightness or darkness). ISODATA iteratively conducts an
unsupervised categorization of single or multiband continuous data to create a thematic
data theme, and recal culates statistics for each iteration. The statistics are changed as
each pixel’s similarity to each other is evaluated. The technique is designed to evaluate
the spectral differences in the data and, based on those differences, assign the data to
distinct classes. The ISODATA technique is controlled by a maximum number of
iterations and a convergence threshold (ESRI 2000).

Following categorization of each image, the derived thematic grids where analyzed to
determine which categories represented riparian vegetation within the stream corridor.
The thematic grids where then processed to only include these categories. Some further
hand editing occurred to eliminate areas in the 1938 and 1969 photos that where included
as vegetation by GlISanalysis but, based on review of the original images, would not fall
into this category. Thisincluded writing on the images, some plowed fields, some
segments of open water, and some areas of low lying vegetation. Such manual reviews
could not be completed for the 1996 or 2002 photos since an original photographs were
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not available. However, because the 2002 photos were color, we have a high level of
confidencein identifying on it those areas that are vegetated versus those that are not.

The thematic grids were then clipped to the boundary o the stream valley bottom since
this was the area of interest and the area that was georeferenced The valley bottom
boundary was determined using slope changes derived from USGS Digital Elevation
Models (DEM) and confirmed with USGS topographic maps. Individual grids where
then merged to create one coverage of riparian vegetation extent for each year.

4.2 Results and Discussion

The analysis of historical aerial photographs reveals that the areal extent of vegetation in
the valley bottom of the mainstem of Rock Creek (lower 15 miles of the creek, excluding
the area of the Columbia River backwater pool) increased 7% from 1938 to
1969,increased 46 % from 1969 to 1996, and increased 10% from 1996 to 2002 (Table
4). On average, riparian vegetation increased at arate of approximately 0.4 acres per
year from 1938 to 1969, 3.2 acres per year from 1969 to 1996, and 4.8 acres per year
from 1996 to 2002, indicating that the rate of vegetation increase has gradually
accelerated over the period of record.

The 1969 photos were taken roughly 4 Y2 years after amajor flood in December of 1964.
The 1996 photos were taken approximately 6 months after a major flood (January 1996).
Assuming that the 1938 photos can be used to establish a baseline condition of riparian
vegetation along the mainstem (albeit not a predevelopment condition), this analysis
suggests that the 1964 flood did not remove enough vegetation to create a net reduction
in vegetated acres across the valley bottom as awhole. Likewise, the data suggest that
riparian vegetation along the mainstem has increased significantly from 1969 to 1996
despite a major flood just before the 1996 photos were taken. According to this rationale,
the major floods observed in 1964 and 1996 did little to remove vegetation from the
valley bottom as awhole. Thisis, however, contradictory to locals observations of the
stream channel before and after major floods. It islikely that vegetation immediately
adjacent the stream channel has been removed during floods, with little change occurring
at greater distance from the channel. The stream channel does move across the valley
bottom with regularity, likely switching channels during flood flows, as discussed below.

One possible explanation for the increased total acreage of vegetation in the valley
bottom from 1938-2002 is the use of fire suppression in the watershed. Fire suppression
likely began to be implemented in the watershed around the turn of the century. This
implies that if it is the cause of riparian vegetation increases from 1969 to 2002, a similar
increase in vegetation might be observed from 1938 to 1969. However, it is possible that
the 1964 flood removed much of this new vegetation. This may be observed in afew
sections of the stream where a net loss in vegetation occurred between 1938-1969 (e.g.,
TO4N R18E Section 25, and RO4N R19E Sections 30, 29, 32).

To identify possible trends in vegetation gains and losses over time, the northern half of
the analysis area (north of Squaw Creek confluence) was analy zed independently of the
southern half (south of Squaw Creek confluence). Figures 9 throughl4 show areas
where vegetation was gained (green), lost (red), or remained unchanged (yellow) between
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each set of photos for the northern half and southern half of the analysisarea. This
information is developed using GIS to compare the identified vegetated areas for each
year. From thisinformation, acres of vegetation gained, lost, and unchanged are
calculated. Between 1938 and 1969, vegetation increased by 6% north of the Squaw
Creek confluence and 9% to the south. Similarly, from 1969 to 1996, vegetation
increased 45% in the northern half and 70% in the southern half (Table 4).

Table 4. Historical Riparian Vegetation Statistics for the Mainstem of Rock Creek

. . Per cent Change
Year Riparian Vegetation in Erom Previous
Acres
Photo Y ear
Rock Creek (Total)
1938 177 0%
1969 189 7%
1996 276 46%
2002 305 10%
North of Squaw Creek
1938 %6 0%
1969 102 6%
1996 140 37%
2002 157 12%
South of Squaw Creek
1938 80 0%
1969 83 9%
1996 137 56%
2002 148 8%

V egetation change statistics were also calculated by each section in a downstream
direction to identify which reaches of the stream are the most dynamic over the period of
photographic record Table 5 lists percent of vegetated acres lost, gained, and unchanged
for each section for the two time periods analyzed (1938-1969 and 1969-1996). Note that
some sections contain greater areas of valley bottom than others (e.g., see Figures 9 and
10). By expressing the change data as percentages, those differences are normalized.

The most dynamic sections of the stream can be identified by the lowest percentage of
acreage unchanged between years. Overall, although the total vegetation between 1938
and 1969 increased only dlightly (7%), typicaly less than 50% of the vegetated areain
each section remained unchanged. Vegetation between 1969 and 1996, and 1996 and
2002, was more stable, with typically 50 to 80% of the vegetated acreage unchanged in
each section (Figure 15).

There are no gaging data from Rock Creek to document the size of the 1996 flood
relative to the 1964 flood in Rock Creek (1964 flood noted on Figure 3). USGS gaging
data from the Klickitat River and White Salmon River to the west suggest the 1996 flood
was considerably larger than the 1964 flood. However, gaging data from the Walla
Walla River to the east indicated the two floods were of comparable size.
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Despite the overall increasing trend in vegetated acres over the period of record, the
analysis indicates greater than 10% losses in vegetation between 1996 and 2002 in some
part of the valley (T3N/R19E Section 4, T3N/R19E Sections 20 and 21; Table 5.
Communications with Roscoe Imrie and Jim Beeks, members of the WRIA 31 Planning
Unit who are long-time residents of the area and very familiar with Rock Creek, reviewed
the vegetation change estimates and felt the changes for 1996- 2002 appear reasonable
based on their knowledge of the creek valley. Both indicated that these larger acreage
losses are likely aresult of wild fires. Mr. Beeks was able to confirm, through discussion
with other local residents, that fires burned in T3N/R19E Sections 20 and 21 on July 28,
2000, and again on August 18, 2001. In T3N/R19E Section 4, the mgjority of the
vegetation lost occurs in asingle area (Figure 14), suggesting loss by fire.

One of the most dynamic sections in each time period was TO4N R19E Section 9, just
upstream of the Old Highway 8 Bridge and EKCD monitoring station RC-10, in the
southern half of the analysis area (33%, 50%, and 68% unchanged in 1969, 1996, and
2002, respectively). The vegetation characteristics are likely so dynamic due to the
characteristics of the stream channel itself. Historically, the stream channel in TO4N
R19E Section 9 has changed course many times, and it has distinctly different coursesin
1938, 1969, 1996, and 2002. It is not surprising that this section is also one of the least
densely vegetated along the mainstem of Rock Creek. Ehinger (1996) noted that the
lower portion of Rock Creek typically has alack of riparian cover and a shallow, braided
stream channel, which is exemplified in TO4AN R19E Section 9.

Figure 16 shows views of the Rock Creek valley bottom in TO4N R19E Section 9 for the
years 1938, 1969, 1996, and 2002. The interpreted location of the main stream channel is
highlighted in blue for each year, which helps illustrate the dynamic nature of the stream
channel in this area. The stream channel location was delineated for this figure based on
presence of open water and, in areas lacking water, the apparent most recent stream
channel based on visual review of the aerial photographs.

In the northern part of Section 9, the main channel switches to the west between 1938 and
1969, making its way in a channel apparent in the 1938 photo but with a straighter
channel upstream of it that was not readily apparent in the 1938 photo. This course
change may have been aresult of the 1964 flood. Also note the road running along the
creek in the northern portion of Section 9 in 1938 has been moved to the east, farther
from the creek, by 1969. Between 1969 and 1996, the main channel in this area switches
back to the east, similar to but not the same as the 1938 course. In 2002, the channel is
similar to that in 1996, although there were two channels merging to one in the northern
part of Section 9, and apparently confined to a single channel to the south rather than the
braided nature of the stream in 1996. The multiple channel traces apparent in these
photos document the numerous paths the creek has taken over time in this braided stretch.
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Table 5. Historical Riparian Vegetation Statistics by Section

1938 to 1969 1969 to 1996 1996 to 2002

Net % Net % Net %

Acresof changg Acres of change| Acresof changg

Acresof veg|  Acresoff inveg'd Acres of] veg  Acresof] inveg'd Acresof veg| Acresoff inveg'd

Township, Acreqd veglogt| gained ved Acreq acres, veglost gained veg Acred acres| Acreq veglost| gained veg Acred acres)
Range, Vegdin from from| unchanged Vegdin 1938 from from unchanged Veg'd in| 1969{ Veg'din from from| unchanged Veg'din 1996
___{Section 1939 1938 1938 from 1938 1969 1964 1969 1969, from 1969 1996} 1996 1999 1996 1996, from 1996 2002 2004
o [TO4R18E3 3.9 18 43 21 6.4 64%)| 1.1 2.3 5.3 7.9 20% 7.6 12 19 65 8.3 9
‘-'E-’ TO4R18E10 49 2.2 5.6 27 83 70%)| 1.4 4.1 7.0 11.0 32% 110 12 14 98 111 1%
g |TO4R18E11 59 3.0 4.6 29 75 27%) 1.3 4.3 6.3 10.5 40% 10.5 18 12 87 9.9 -6%
?g'_ TO4R18E14 18.8 8.2 12.6 10.6 232 24%) 4.3 14.8 18.9] 33.7] 45% 337 34 44 30.3 347 3%
> |TO4R18E23 150 8.6 9.3 64| 156 5% 5.8 11.2 9.8 21.0 34% 210 43 6.9 16.8 236 13%
TO4R18E24 0.8 0.4 0.4 04 0.9 29 0.2 0.6 0.7] 1.3 49% 13 0.2 02 10 12 -2%)
TO4R18E26 23 16 17 07 23 2% 1.0 1.8 13 3.7 33% 31 1.0 15 21 37 19%
TO4R18E25 219 121 9.7 98 195 -11%) 8.2 12.14 11.3 23.4 20% 234 3.8 87 19.8 283 21%
TO4R19E30 153 9.3 6.3 6.0 12.4 -19% 4.1 9.6 8.2 17.9 44% 17.8 32 82 14.8 228 28%
TO4R19E29 7.8 41 2.7 37| 6.3 -18%) 1.2 6.5 51 11.4 83% 11.6 19 38 9.8 135 16%
TO4R19E32 21.0 12.3 8.9 87 176 -16%) 4.4 18.5 13.2 31.7 80% 317 8.0 11.0 239 34.7 N
TO4R19E33 6.5 35 39 30 7.0 T 1.9 5.8 5.0 10.8 56%) 10.8 44 36 64 10.0 -8%

- |TO3R19E4 15.6 83 110 73 183 17% 3.2 16.8 151 31.9 74%)| 319 124 74 19.6 26.9 -16%
o [TO3R19E9 71 4.7 6.6 23 8.9 26%) 4.5 7.3 4.4 11.8 32% 11.8 38 11.9 80 19.9 69%
§ TO3R19E16 138 74 111 6.4] 175 26%) 5.5 14.8 12.0] 26.9 54% 269 7.0 14.0 19.9 338 26%)
1 |TO3R19E21 10.0 4.7 8.4 54 138 37%) 5.9 7.4 7.9 15.2 11%| 15.2 6.4 49 91 13.8 -10%)
% TO3R19E20 2.8 23 33 06 39 38%) 2.1 4.3 18 6.0 55% 6.0 35 24 28 5.0 -18%
O |TO’R19F29 31 31 00 00 00l -10004 0 0 00 0 NA 08 08 17 02 19 15204
Totals: 176 189 % 279 46% 276 303 10%
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Examination of the NRCS' 1990 and 1981 aerial photos (not digitized for analysis)
revealed that this same area was sparsely vegetated and had different stream channelsin
both 1981 and 1990. Also note that TOAN R19E Section 9 represents about 1 mile of
riparian area upstream of EKCD monitoring station RC-10, which has had the highest
water temperature values observed in the watershed (see Section 4.3).

Ehinger (1996) implies that confining Rock Creek to a more established channel, rather
than its current broad, shallow, braided channel system, may be one way to reduce water
temperature. Given the naturally dynamic nature of the Rock Creek channel in areas like
TO4N R19E Section 9, it is questionable whether it would be technically and/or
economically feasible to confine the creek into a single permanent channel.

5 Conclusions and Recommendations

5.1 Water Quality

Nitrate and fecal coliform concentrationsin surface waters of the Rock Creek subbasin
are low, meeting state water quality standards. These levels were measured in a dry year,
suggesting they are conservatively high (greater flow equates to greater dilution). To
maintain high surface water quality throughout the watershed, we recommend continuing
the practice of managing livestock grazing in a sustainable and responsible way. Care
should be taken to keep grazing away from sensitive stream areas as much as possible.
We understand that NRCS is working closely with local ranchers to construct fencesin
an effort to keep livestock out of Rock Creek and its tributaries. Periodic water quality
monitoring (nitrate and fecal coliform) could be continued to document whether water
quality is changing relative to conditions documented in this study.

5.2 Water Temperature

Comprehensive analysis of EKCD’ s water temperature revealed that summer stream
temperatures consistently exceed the draft state default surface water standard of 63.5 °F
throughout the Rock Creek watershed. The highest temperatures are typically measured
in the lower reach of Rock Creek (RC-08, RC-09, and RC-10) and Squaw Creek (RC-

07).

The information compiled in this study indicates that the high water temperatures in Rock
Creek may represent the natural condition. Ehinger (1996) concluded that the high water
temperatures in upper Rock Creek “may be natural for a small creek in a hot, sunny
summer climate”. The available information indicates increasingly that thisis the case.
Namely, the Rock Creek subbasin is sparsely populated with minimal water use, and
geologic conditions limit the quantities of groundwater discharge (springs) to support
summer instream flows. This lack of late-season baseflow, in conjunction with the
braided and highly dynamic stream channel and limited riparian vegetation in the lower
reaches, combine to create a situation in which the water that is present is subject to
abundant solar heating, and thus elevated water temperatures, throughout the summer. In
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this case, ongoing water temperature monitoring by the EKCD is serving to establish a
baseline condition for the watershed. Although it is difficult to definitively attribute the
observed high water temperatures to natural versus anthropogenic causes, we are not
aware of evidence indicating it is a result of anthropogenic causes.

Based on the findings of this study, the statewide default temperature standard may not

be applicable for Rock Creek. We recommend further evaluation of the natural water
temperature condition for Rock Creek. It should be recognized that this could be an
involved assessment with uncertainties persisting because of lack of data. If it were
determined that current Rock Creek water temperatures represent the natural condition,
the state water quality standard for Rock Creek becomes the natural condition.
Exceedence of that water temperature standard (based on protecting aquatic life) would
then be identified as human actions that cause the -DADMax temperate to increase more
than 0.54 °F (WAC 173-201A-200[1][c]).

It is uncertain from this study the extent to which livestock grazing may be adversely
affecting streamside vegetation and shade, but the overall extent of vegetation across the
Rock Creek valley bottom as a whole hes increased dramatically over the past 65 years.
Continued implementation of best management practices (e.g. preventing livestock
access in the riparian zone) is nonetheless recommended to minimize potential land use
effects on Rock Creek

Chapter 173-201A WAC requires continuous monitoring probes to be set at an interval at
30 minutes or less to identify daily maximum temperatures. Therefore, we recommend
that EKCD shorten their temperature recording interval from 1 hour to 30 minutes. We
have coordinated with EKCD on this, and understand it will be implemented for the 2005
monitoring season.

5.3 Riparian Vegetation and Channel Alignment

The aerial photograph analysis of historical riparian vegetation indicates that the areal
extent of vegetation across the Rock Creek valley bottom has been increasing and
becoming more stable since 1938. This is likely aresult of active fire suppression
conducted over the past century. However, there are localizedriparian areas that have
very little vegetative cover, and where the stream channel is shallow, rocky, and braided.
Ehinger (1996) recommended that establishing a single, deeper channel where shallow
braided channels currently exist in the lower stream reaches could help lower water
temperatures and facilitate riparian vegetation growth that would reduce temperatures
even more. The findings of this study do not support this approach to revegetation,
because the Rock Creek channel changes course regularly in its lower reaches which
limits the establishment of vegetation. Because of this highly dynamic character, it does
not appear that it would be practical or even possible to confine the shallow, braided
areas of Rock Creek in its lower reaches into asingle channel. In areas of the Rock
Creek subbasin where the stream channel is more defined and stable (e.g., upstream of
RC-06), riparian plantings might be able to be established to increase stream shade.
However, prior to undertaking such plantings, it should be confirmed that there is
adequate late-season water in such areas to ensure that a benefit to fish would be
achieved. This could warrant additional discussion and assessment as part of Phase 3
watershed planning.
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Photo 1. Quartz Creek flowing near Station RC-01, 03/02/05

Photo 2. Rock Creek stream channel near Station RC-02, 11/18/04
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Photo 3. Rock Creek stream channel near Station RC-03, 03/02/05

RC-05 RC-04

Photo 4. Rock Creek stream channel near Stations RC-04 and RC-05, 11/18/04
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Photo 5. Rock Creek stream channel near Station RC-06, 11/17/04

Photo 6. Squaw Creek stream channel near Station RC-07, 11/17/04 (Inset: Adult
steelhead spawning at RC-07, 02/19/04. Photo by Greg Fahlenkamp, EKCD)
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Photo 7. Rock Creek stream channel near Station RC-08, 11/17/04

Photo 8. Rock Creek stream channel near Station RC-09, 11/17/04
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Photo 9. Rock Creek stream channel near Station RC-10, 3/1/05

Photo 10. Luna Gulch stream channel near Station L G-01, 11/17/04
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Photo 11. Luna Gulch stream channel near Station L G-02, 3/1/05

Photo 12. Luna Gulch stream channel near Station L G-03, 3/1/05
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Analytical Laboratory

Analysis for surface water samples was performed by North Creek Analytical (NCA) in
Beaverton, Oregon. This laboratory is accredited by Ecology for analysis of all
parameters included in this project. They also appear to be the closest commercial lab to
the study areathat is Ecology-accredited for the analytes required for this project.
Proximity is an important consideration because the fecal coliform analysis had only a
24-hour holding time between sample collection and sample analysis. To meet this
holding time, the samples were collected prior to mid-afternoon and immediately be
transported to NCA to arrive by 4 pm each day of sampling.

Nitrate + nitrite as nitrogen (N) was analyzed using EPA Method 353.2. Fecal coliform
count was conducted using Standard Methods for the Examination of Water and
Wastewater (SM) 9222 D.

Analytical Data Quality Assurance Review for November
2004 Sampling

A quality assurance review of the laboratory’s analytical data packages was performed to
ensure that the data were of suitable quality for their intended use. The samples were
delivered to the lab in two sample delivery groups - one including seven samples
collected on November 17 2004, and one including three samples collected on November
18, 2004. The laboratory certificates of analysis are included at the end of this appendix.

The quality assurance review included evaluation of sample custody, holding times,
method blank analysis, laboratory control sample (blank spike), and matrix spike/matrix
spike duplicate recoveries and precision. The results of the quality assurance review are
asfollow:

1. Sample custody and holding times were acceptable except for one sample (RC-09-
111704) which was analyzed outside the EPA recommended holding time of 24
hours for Fecal Coliforms. The result for Fecal Colifor ms from this sample was
gualified as estimated

2. Thereporting limits for each analysis were at or below those specified in the QAPP
(Aspect Consulting, 2004b).

3. No method blank contamination was detected.
4. Laboratory control sample (LCS) recoveries were within control limits.

5. Matrix spike (MS) and matrix spike duplicate (M SD) recoveries were within control
limits.

6. The relative percent differences (RPDs) for MS/MSD sample pairs were within
control limits.

Based on the quality assurance review, the analytical data are determined to be of
acceptable quality for their intended use. No data were rejected; therefore the data set is
100% compl ete.
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ASPECT CONSULTING

Analytical Data Quality Assurance Review for March
2005 Sampling

A quality assurance review of the laboratory’s analytical data packages was performed to
ensure that the data were of suitable quality for their intended use. The samples were
delivered to the lab in two sample delivery groups - one including seven samples
collected on March 1, 2005, and one including four samples collected on March 2, 2005.
The laboratory certificates of analysis are included at the end of this appendix.

The quality assurance review included evaluation of sample custody, holding times,
method blank analysis, laboratory control sample (blank spike) and matrix spike/matrix
spike duplicate recoveries and precision. The results of the quality assurance review are

as follow:

1. All sample custody and holding times were acceptable.

2. Thereporting limits for each analysis were at or below those specified in the QAPP
(Aspect Consulting, 2004Db).

3. No method blank contamination was detected.

4. Laboratory control sample (LCS) recoveries were within control limits.

5. Matrix spike (MS) and matrix spike duplicate (MSD) recoveries were within control
[imits.

6. The relative percent differences (RPDs) for MS/MSD sample pairs were within

control limits.

Based on the quality assurance review, the analytical data are determined to be of
acceptable quality for their intended use. No data were rejected; therefore the data set is
100% compl ete.
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

425.420.9200 fax 425.420.9210
™ Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com 541.383.9310 fax 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

907.563.9200 fax 907.563.9210

December 06, 2004

Steve Germiat

Aspect Consulting LLC
811 First Ave., Suite 480
Seattle, WA 98104

RE: WRIA 31 Water Quality
Enclosed are the results of analyses for samples received by the laboratory on 11/17/04 16:45.

The following list is a summary of the NCA Work Orders contained in this report.
If you have any questions concerning this report, please feel free to contact me.

Work Project ProjectNumber
P4K0742 WRIA 31 Water Quality 030009-003/Rock Creek
Thank You,

The results in this report apply to the samples analyzed in accordance with the chain

(\{\Q\t\,\b Q\ . ; m ; ::"A)S& of custody document. This analytical report must be reproduced in its entirety.

- " N North Creek Analytical, Inc.
Mary A. Fritzmann Smith, Project Manager Environmental Laboratory Network




Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
TM phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LL.C

811 First Ave., Suite 480
Seattle, WA 98104

Project Name: WRIA 31 Water Quality

Proiect Number:  030009-003/Rock Creek
Project Manager:  Steve Germiat

Report Created:
12/06/04 16:59

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
RC-09-111704 P4K0742-01 Water 11/17/04 08:00 11/17/04 16:45
RC-10-111704 P4K0742-02 Water 11/17/04 08:40 11/17/04 16:45
RC-08-111704 P4K0742-03 Water 11/17/04 09:10 11/17/04 16:45
RC-07-111704 P4K0742-04 Water 11/17/04 09:29 11/17/04 16:45
RC-06-111704 P4K0742-05 Water 11/17/04 10:10 11/17/04 16:45
RC-01-111704 P4K0742-06 Water 11/17/04 10:50 11/17/04 16:45
LG-01-111704 P4K0742-07 Water 11/17/04 11:40 11/17/04 16:45

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical - Portland

(\f\mb Q. Vfg SAad

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of 6




Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LL.C Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number:  030009-003/Rock Creek Report Created:
Seattle, WA 98104 Proiect Manager:  Steve Germiat 12/06/04 16:59

Conventional Chemistry Parameters per APHA/EPA Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL  Units Dil Batch Prepared Analyzed Notes
P4K0742-01 Water RC-09-111704 Sampled: 11/17/04 08:00

Nitrate/Nitrite-Nitrogen EPA 353.2 0.165 - 0.0500 mg/1 10x 4110924 11/19/04 11/19/04 10:29
P4K0742-02 Water RC-10-111704 Sampled: 11/17/04 08:40

Nitrate/Nitrite-Nitrogen EPA 353.2 0.176 - 0.0500 mg/1 10x 4110924 11/19/04 11/19/04 10:29
P4K0742-03 Water RC-08-111704 Sampled: 11/17/04 09:10

Nitrate/Nitrite-Nitrogen EPA 353.2 0.143 - 0.0500 mg/l 10x 4110924 11/19/04 11/19/04 10:29
P4K0742-04 Water RC-07-111704 Sampled: 11/17/04 09:29

Nitrate/Nitrite-Nitrogen EPA 353.2 0.00617 - 0.00500 mg/1 1x 4110924 11/19/04 11/19/04 10:29
P4K0742-05 Water RC-06-111704 Sampled: 11/17/04 10:10

Nitrate/Nitrite-Nitrogen EPA 353.2 0.00570 - 0.00500 mg/1 1x 4110924 11/19/04 11/19/04 10:29
P4K0742-06 Water RC-01-111704 Sampled: 11/17/04 10:50

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0175 - 0.00500 mg/l 1x 4110924 11/19/04 11/19/04 10:29
P4K0742-07 Water LG-01-111704 Sampled: 11/17/04 11:40

Nitrate/Nitrite-Nitrogen EPA 353.2 0590 - 0.0500 mg/1 10x 4110924 11/19/04 11/19/04 10:29

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
Q\m\b A V{AU S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 6




Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

www.ncalabs.com

WRIA 31 Water Quality

030009-003/Rock Creek
Steve Germiat

Aspect Consulting LL.C

811 First Ave., Suite 480
Seattle, WA 98104

Proiject Name:

Report Created:
12/06/04 16:59

Proiject Number:
Proiject Manager:

Microbiological Parameters per APHA Standard Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes
P4K0742-01 Water RC-09-111704 Sampled: 11/17/04 08:00
Fecal Coliforms SM 9221 8.00 - 2.00 MPN/100 ml 1x 4110861 11/18/04 11/19/04 08:50 0-04
P4K0742-02 Water RC-10-111704 Sampled: 11/17/04 08:40
Fecal Coliforms SM 9221 200 - 2.00 MPN/100 ml 1x 4110861 11/18/04 11/19/04 08:50
P4K0742-03 Water RC-08-111704 Sampled: 11/17/04 09:10
Fecal Coliforms SM 9221 80.0 @ —— 2.00 MPN/100 ml 1x 4110861 11/18/04 11/19/04 08:50
P4K0742-04 Water RC-07-111704 Sampled: 11/17/04 09:29
Fecal Coliforms SM 9221 ND 2.00 MPN/100 Ix 4110861 11/18/04 11/19/04 08:50

ml
P4K0742-05 Water RC-06-111704 Sampled: 11/17/04 10:10
Fecal Coliforms SM 9221 200 - 2.00 MPN/100 ml 1x 4110861 11/18/04 11/19/04 08:50
P4K0742-06 Water RC-01-111704 Sampled: 11/17/04 10:50
Fecal Coliforms SM 9221 300 2.00 MPN/100 ml 1x 4110861 11/18/04 11/19/04 08:50
P4K0742-07 Water LG-01-111704 Sampled: 11/17/04 11:40
Fecal Coliforms SM 9221 170 - 2.00 MPN/100 ml 1x 4110861 11/18/04 11/19/04 08:50

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical - Portland

(awy . ‘g S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 6




Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
TM phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Aspect Consulting LL.C Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number:  030009-003/Rock Creek Report Created:
Seattle, WA 98104 Proiect Manager:  Steve Germiat 12/06/04 16:59

Conventional Chemistry Parameters per APHA/EPA Methods - Laboratory Quality Control Results
North Creek Analytical - Portland

QC Batch: 4110924 Water Preparation Method: General Preparation

Analyte Method Result MDL* MRL  Units Dil %)el;flclf ill);lt(e R"énc (Limits) R"I/;D (Limits) Analyzed  Notes
Blank (4110924-BLK1) Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 3532 ND - 0.00500 mg/l 1x - - - - - - 11/19/04 10:29

LCS (4110924-BS1) Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0875 - 0.00500 mg/l Ix -- 0.100 87.5% (85-115) - -~ 11/19/04 10:29
Duplicate (4110924-DUP1) QC Source: P4K0627-02 Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 353.2 3.20 - 0.500 mg/l 100x 2.96 - - - 7.79% (20) 11/19/04 10:29
Matrix Spike (4110924-MS1) QC Source: P4K0627-02 Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 353.2 6.84 - 0.500 mg/l 100x 2.96 5.00 77.6% (75-125) - -~ 11/19/04 10:29
Matrix Spike Dup (4110924-MSD1) QC Source: P4K0627-02 Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 353.2 7.32 - 0.500 mg/l 100x 2.96 5.00 87.2% (75-125) 6.78% (20) 11/19/04 10:29

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
MN\B A Vfg S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 6




Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
TM phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Aspect Consulting LL.C Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number:  030009-003/Rock Creek Report Created:
Seattle, WA 98104 Proiect Manager:  Steve Germiat 12/06/04 16:59

Microbiological Parameters per APHA Standard Methods - Laboratory Quality Control Results
North Creek Analytical - Portland

QC Batch: 4110861 Water Preparation Method: Aqueous Micro
* i i1 Source Spike % imi O/ imi
Analyte Method Result MDL MRL  Units Dil Result Alljnt REC (Limits) RPD (Limits) Analyzed Notes
Blank (4110861-BLK1) Extracted: 11/18/04 08:08
Fecal Coliforms SM 9221 ND --- 2.00 MPN/100ml Ix - - -- - -- -- 11/19/04 08:50
North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
\,/ .
Wt\,\b O\ (AU 3/""")&&

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of 6




Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
TM phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Aspect Consulting LL.C Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number:  030009-003/Rock Creek Report Created:
Seattle, WA 98104 Proiect Manager:  Steve Germiat 12/06/04 16:59

Notes and Definitions

Report Specific Notes:

0-04 - This sample was analyzed outside the EPA recommended holding time.

Laboratory Reporting Conventions:

DET - Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.
ND - Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).
NR/NA - Not Reported / Not Available

dry - Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.
wet - Sample results and reporting limits reported on a wet weight basis (as received).
RPD - Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).
MRL - METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.
MDL* METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.
=== " *MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.
Dil - Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.
&Img_ - Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
limits percent solids, where applicable.
North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.

(\f\m\b Yy S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 6




11720 North Creek Pkwy N Suite 400, Bothell, WA 98011-9508 425-420-9200 FAX 420-9210
'ma 11115 E Montgomery Suite B, Spokane, WA 99206-4776 509-924-9200 FAX 924-9290
9405 SW Nimbus Ave, Beaverton, OR 970087132 503-906-9200 FAX 906-9210
20332 Empire Ave Suite F-1, Bend, OR 99701-5711 541-383-9310 FAX 382-7588
3209 Denali St, Anchorage. AK 99503-4030 907-334-9200 FAX 334-9210
! S —
CHAIN OF CUSTODY REPORT Work Order #: Qq oYy 2o
CLIENT: Aot Lo Lot INVOICE TO: TURNAROUND REQUEST
1 7 : B S O UUR L . .
REPORT TO: G Yewk l\’ ¢ wrin ¥ Sope (onnaly m.\ in Business Days *
ADDRESS: FU Faut Aok AT > Organic & Inorganic Analyses
Sae \\\(' N qeie 10 7| 5| 4| 3|@ 1|
PHONE: 8k - ¥ 3% -585CFAX: Lok~ §3: - S5 3 P.O. NUMBER: &9 Petroleum Hydrocarbon Analyses
PROJECT NAME: W \051  fok Leck Wi PRESERVATIVE [(5][4] (1]
: STD.
PROJECT NUMBER: ¢ 3c¢cij-cc3 folwed [ ] ] [ [ [ T 1]
REQUESTED ANALYSES OTHER | specify:
SAMPLED BY: 3 (\‘#\ L\I\Q vy k\a\\ \_ /g‘_ =< * Turnaround Requests less than standard may incur Rush Charges.
- Ay 2
CLIENT SAMPLE SAMPLING 5§ i 8 MATRIX | #OF LOCATION / NCA
IDENTIFICATION DATE/TIME ﬁ_) Sz - (W,S,0) | CONT. COMMENTS WO ID
1 RO - \yqeq Wirled £ s XX W T | sevew wote
) Re e -1\ e Wifed Ede [ RX w2 3
i~ - b v J w3
3 WKL UT 7 W e \\‘]nlw‘ 4.0C A IS W 2 v
4 BT - ey wialedt G229 XX W L -
s fi-ck ey L whafei were [ XX W £ N
s fe-oi- Wiet | ulafey 1ese [X K W |4 .
7 L~ ey \‘\"““1 WYqe X A WV 7 3
8
o
10 \ \ (l -
RELEASED BY: . DATE: M 1o RECEIVED BY: —7 ~ DATE: | )/ ( 04
PRINT NAME: v (hzmnan FIRM: A< g TIME: |4 ¢e PRINT NAME: ﬁﬂc\ MQ((@/\ZQO v YCA TIME: (L4
RELEASED BY: ’ ) DATE: RECEIVED BY: DATE:
PRINT NAME: FIRM: TIME: PRINT NAME: FIRM: TIME:
ADDITIONAL REMARKS- TEMP:
coc REV 1103 ‘»A— Lo -»'\’\'m_\’ Steve  Livwale Wi Yunl) \’”V\S L Lov 5éC PAGE | OF \

cc C_l/(cfn[?



NORTH CREEK ANALYTICAL COOLER RECEIPT FORM

) (Army Corp. compliant)
Client: Aspect  Consul L n;(;
ing of

1. Please sign for receipt and op

cooler or other o

By (print) Du% MClenzIP  (sign) }7&4 S —7 J
2. Date samples received _t} / (710 Date opened: Same < or [
3. Delivered by: _ NCA courier ___ FedEx ___UPS ___ Courier X Client ___Other

Airbill # if applicable (Put copy of shipping papers in file)
4. There were __{\_ custody seals present, signed oy BEN Ch&ﬂﬂa“d” date }l /17 104
5. Were the custody seals unbroken and intact at the date and time of arrival? X Yes No
6. Was ice used? X vyes no Type ofice: ____ blue ice < gelice X_real ice
Temperature (degrees C) 4 Raytek thermometer 3.&  Digi-Therm (probe temperature blank)
7. Are custody papers sealed in a plastic bag and taped inside to lid? > Yes No
8. Were custody papers filled out properly (ink, signed, etc.)? X Yes No

if "no" please specify:

9. Was project identifiable from custody papers? X Yes No
Name of project WR 1A3 1 Radk Cree ko WAL (it applicable)

10. Initial and date for unpacking: %/(/ (initials) date ’( ( 7 0(/

\/
11. Packing material: MA bubble wrap/bag styrofoam cardboard other
12. Were samples in bags? < Yes No
13. Did all containers indicated on the COC arrive? \/ Yes No
VAN
If "no" please indicate which containers were absent '
14. Were all containers unbroken and labels in good condition? >< Yes No
If "no" please indicate which containers
15. Were all bottle labels complete (ID, date, time, signature, etc.)? )< Yes No
Do the IDs, times, etc. agree with the COC? ~_Yes No
If "no" please indicate which containers /
16. Are containers properly preserved for indicated analysis? >< Yes No
17. Is there adequate volume for the test(s) requested? , 74 Yes No
18. If voa vials were submitted, are they free of bubbles? /A Yes

No

19. Log-in phase: Date samples were logged in: __\Ll 11O Eim Project # P 1 L
) = - R f -

20. Logged in by (print)\v/ WWA@Y /L/// (sign) W/\ (WéLy

21. Was the project manager notified of status? (Use oack of form as a record) Yes }L—No




Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

425.420.9200 fax 425.420.9210
™ Spokane  East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com 541.383.9310 fax 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
907.563.9200 fax 907.563.9210

August 26, 2005

Steve Germiat

Aspect Consulting LLC
811 First Ave., Suite 480
Seattle, WA 98104

RE: WRIA 31 Water Quality
Enclosed are the results of analyses for samples received by the laboratory on 11/18/04 16:50.

The following list is a summary of the NCA Work Orders contained in this report.
If you have any questions concerning this report, please feel free to contact me.

Work Project ProjectNumber
P4K0805 WRIA 31 Water Quality 030009-003/Rock Creek
Thank You,

— The results in this report apply to the samples analyzed in accordance with the chain
(\\M O\ g W \3/‘/:/ A\ ) of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Mary A. Fritzmann Smith, Project Manager Environmental Laboratory Network




5 www.ncalabs.com

Seattle
Spokane
Portland

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LLC
811 First Ave., Suite 480
Seattle, WA 98104

Project Name:

WRIA 31 Water Quality

Project Number: 030009-003/Rock Creek Report Created:
Project Manager: Steve Germiat 08/26/05 09:53

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
RC-02A-111804 P4K0805-01 Water 11/18/04 09:35 11/18/04 16:50
RC-FD-111804 P4K0805-02 Water 11/18/04 09:35 11/18/04 16:50
RC-03A-111804 P4K0805-03 Water 11/18/04 12:30 11/18/04 16:50

North Creek Analytical - Portland

(\(\N\ﬁ N V/U S

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of 6




Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
™ phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003/Rock Creek Report Created:
Seattle, WA 98104 Project Manager: Steve Germiat 08/26/05 09:53

Conventional Chemistry Parameters per APHA/EPA Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes
P4K0805-01 Water RC-02A-111804 Sampled: 11/18/04 09:35

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0231 = - 0.00500 mg/l 1x 4110924 11/19/04 11/19/04 10:29

P4K0805-02 Water RC-FD-111804 Sampled: 11/18/04 09:35

Nitrate/Nitrite-Nitrogen EPA 353.2 ND 0.00500 mg/l Ix 4110924 11/19/04 11/19/04 10:29

P4K0805-03 Water RC-03A-111804 Sampled: 11/18/04 12:30

Nitrate/Nitrite-Nitrogen EPA 353.2 ND m———— 0.00500 mg/l Ix 4110924 11/19/04 11/19/04 10:29

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
(\(\N\B S E‘U S}M&

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 6



Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
™ phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003/Rock Creek Report Created:
Seattle, WA 98104 Project Manager: Steve Germiat 08/26/05 09:53

Microbiological Parameters per APHA Standard Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch  Prepared Analyzed Notes
P4K0805-01 Water RC-02A-111804 Sampled: 11/18/04 09:35

Fecal Coliforms SM 9221 30.0 - 2.00 MPN/100 ml  1x 4110909  11/18/04 11/19/04 16:00

P4K0805-02 Water RC-FD-111804 Sampled: 11/18/04 09:35

Fecal Coliforms SM 9221 500 - 2.00 MPN/100 ml  1x 4110909 11/18/04 11/19/04 16:00

P4K0805-03 Water RC-03A-111804 Sampled: 11/18/04 12:30

Fecal Coliforms SM 9221 70.0 - 2.00 MPN/100 ml  1x 4110909  11/18/04 11/19/04 16:00

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.

(\(\N\B N V(AU S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 6




Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
s T phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003/Rock Creek Report Created:
Seattle, WA 98104 Project Manager: Steve Germiat 08/26/05 09:53

Conventional Chemistry Parameters per APHA/EPA Methods - Laboratory Quality Control Results
North Creek Analytical - Portland

QC Batch: 4110924 Water Preparation Method: General Preparation
Analyte Method Result MDL* MRL  Units pil Source  Spike °~ (1imits) %  (Limits) Analyzed Notes
Result Amt REC RPD

Blank (4110924-BLK1) Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 3532 ND - 0.00500 mg/l Ix - - - - - - 11/19/04 10:29

LCS (4110924-BS1) Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0875 - 0.00500 mg/l Ix - 0.100 87.5% (85-115) - - 11/19/04 10:29
Duplicate (4110924-DUP1) QC Source: P4K0627-02 Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 353.2 3.20 - 0.500 mg/l 100x 2.96 - - - 7.79% (20) 11/19/04 10:29

Matrix Spike (4110924-MS1) QC Source: P4K0627-02 Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 353.2 6.84 - 0.500 mg/l 100x 2.96 5.00 77.6% (75-125) - - 11/19/04 10:29

Matrix Spike Dup (4110924-MSD1) QC Source: P4K0627-02 Extracted: 11/19/04 08:36

Nitrate/Nitrite-Nitrogen EPA 353.2 732 - 0.500 mg/l 100x 2.96 5.00 87.2% (75-125) 6.78% (20) 11/19/04 10:29

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
(V\M A Sy St

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 6



Seattle
Spokane

Portland

nca

5 www.ncalabs.com

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LLC

Project Name:

WRIA 31 Water Quality

811 First Ave., Suite 480
Seattle, WA 98104

Project Number:

Project Manager:

030009-003/Rock Creek
Steve Germiat

Report Created:
08/26/05 09:53

Microbiological Parameters per APHA Standard Methods - Laborato
North Creek Analytical - Portland

Control Results

QC Batch: 4110909 Water Preparation Method: Aqueous Micro

Analyte Method Result MDL* MRL  Units pil Source  Spike °~ (1imits) %  (Limits) Analyzed Notes
Result  Amt REC RPD

Blank (4110909-BLK1) Extracted: 11/18/04 16:45

Fecal Coliforms SM 9221 ND - 2.00  MPN/100 ml Ix - - - - - - 11/19/04 15:30

North Creek Analytical - Portland

(\(\N\B N Vr“g S

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of 6



é www.ncalabs.com

Seattle
Spokane

Portland

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210
Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003/Rock Creek Report Created:
Seattle, WA 98104 Project Manager: Steve Germiat 08/26/05 09:53
Notes and Definitions
Report Specific Notes:
None
Laboratory Reporting Conventions:
DET - Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.
ND - Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).
NR/NA - Not Reported / Not Available
dry - Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.
wet - Sample results and reporting limits reported on a wet weight basis (as received).
RPD - Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

MRL - METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.

*
MDL. *MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.
Dil - Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.
&m - Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
limits percent solids, where applicable.

North Creek Analytical - Portland

(\(\N\B N V/U S

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 6




11720 North Creek Pkwy N Suite 400, Bothell, WA 98011-9508
11115 E Montgomery Suite B, Spokane, WA 99206-4776

9405 SW Nimbus Ave, Beaverton, OR 97008-7132

20332 Empire Ave Suite F-1, Bend, OR 99701-5711

3209 Denali St, Anchorage, AK 99503-4030

nca

425-420-9200
509-924-9200
503-906-9200
541-383-9310
907-334-9200

FAX 420-9210
FAX 924-9290
FAX 906-9210
FAX 382-7588
FAX 334 9210

CHAIN OF CUSTODY REPORT

Work Order #: 3( "\LD&D‘U

CLIENT: Popect  (emgulYimg TNVOICE TO: § TURNAROUND REQUEST
; J C e PSR N . .
REPORT TO: G levi Gepw b A pee koG t‘) in Business Days *
ADDRESS: 3 . - - Organic & Inorganic Analyses
\\ F‘Y)*' Ayival Sn\t( q’&u & g Y
Ceathle, WA 9164 O] ) (] (] (2] o] =]

PHONE: 20b 43%-5¢5c FAX: 26k - % 3¢- 5393 P.O. NUMBER: Petroleum Hydrocarbon Analyses

PROJECT NAME: g \N21 Vol Lrick W@, PRESERVATIVE \ E] (4] 2] 2] 1] [<1]

PROJECT NUMBER: 73¢6¢q -60 3 o [ [ [ [ [ [ | |

, L REQUESTED ANALYSES OTHER | specify:

SAMPLED BY: D ‘\"\ ("\A(’v\““ A \ ? d/: * Turnaround Requests less than standard may incur Rush Charges.
CLIENT SAMPLE SAMPLING 3 '; £ MATRIX | #OF LOCATION / NCA
IDENTIFICATION DATE/TIME LL-‘ o 2 (W,S,0) | CONT. COMMENTS WO ID

L Re-orA-Weed | ey qi3s [ XX W | | Sevbes W

, L FD - 1)ged Wil of IR W

Eooay 4 3 1 -~

, RBC-03A -\ iged WHEIET 23 | K| K N - -

4

5

6

7

8

9

10 AN m 0 ; . / ‘

RELEASED BY: N DATE: IL]1gfe4 RECEIVED BY: € /¢ A7 n =7 a7 2 - /_% DATE: [ ( /g/ y

PRINT NAME: (Jojy Wneananlt FRM: Ay gtk TIME:  |3-30 pRINTNAME: )] (A Qﬁ"f* FIRM } / TIME: | nc';g

RELEASED BY: ™~ ' DATE: RECEIVED BY: ) DATE:

PRINT NAME: FIRM: TIME: PRINT NAME: FIRM: TIME:

ADDITIONAL REMARKS: TEMP: _

coc REV 1/03 3* ko\A\\u}’ fk vi (DCVM'- - Ko & Cov q \4(]\1.’“ } [ ,*SLPAGE \ OF ‘




NORTH CREEK ANALYTICAL COOLER RECEIPT FORM
(Army Corp. compliant)

N g /
Client; ' >[¥LC\(* CO} E, /
1. Please sign #or receipt and opening of cooler or other
\ _— -
. AN A B o : 4 - -
sy (print) [ 1\CA -t siom _Cuan 71
2. Date samples received // / )%/ /O% Date: opened: Same ,X or / /
3. Delivered by: _ NCA courier ___ FedEx ___ UPS ___Courier >_<’/ Client __ Other

Airbill # if applicable (Put copy of shipping papers in file)
4. There were _|___custody seals present, signed by /@ date ) ( /| Y/O‘/ .
5. Were the custody seals unbroken and intact at the date and time of arrival? X Yes | No
6. Was ice used? "<yes no Type of ice:/ blue ice /&_gel ice _;real ice
Temperature (degrees C) Raytek thermometer 7, % Digi-Therm (probe temperature blank)
7. Are custody papers sealed in a plastic bag and taped inside to lid? f}«(es No
8. Were custody papers filled out properly (ink, signed, etc.)? )><Yes No

If "no" please specify:

9. Was project identifiable from gusto ypa\pers?, X Yes No
Name of project é& Wk (if applicable)

10. Initial and date for unpacking: %,4/" (initials) datew / {Z//OC/

e

/'
11. Packing material: bubble wrap/bag styrofoam cardboard [W}é other

12. Were samples in bags? f<¥es No
13. Did all containers indicated on the COC arrive? >< Yes No
L] " - . . . 7
If "no" please indicate which containers were absent
o

14. Were all containers unbroken and labels in good condition? <Yes No

If "no" please indicate which containers
15. Were all bottle labels complete (ID, date, time, signature, etc.)? < Yes No

Do the IDs, times, etc. agree with the COC? ‘ ’ o Ye@No

If "no" please indicate which containers D'D \/\ N\QJ} r\ b -
16. Are containers properly preserved for indicated analysis? /><\ Yes No
17. Is there adequate volume for the test(s) requested? ; //,<_... Yes No
18. If voa vials were submitted, are they free of bubbles? /&N/A Yes  No 01

( ;'. - ¥,
19. Log-in phase: Date samples were logged in: _ﬂ_/ , (S I{ )/jf Eim Project # {
= i — G {%_’/_

20. Logged in by (print) (1 ICAL }/C’\/ (sign) W~

21. Was the project manager notified of status? (Use back of form as a record) " Yes Uo




Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

425.420.9200 fax 425.420.9210
™ Spokane  East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com 541.383.9310 fax 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
907.563.9200 fax 907.563.9210

March 04, 2005

Steve Germiat

Aspect Consulting LLC
811 First Ave., Suite 480
Seattle, WA 98104

RE: WRIA 31 Water Quality
Enclosed are the results of analyses for samples received by the laboratory on 03/01/05 15:45.

The following list is a summary of the NCA Work Orders contained in this report.
If you have any questions concerning this report, please feel free to contact me.

Work Project ProjectNumber
P5C0036 WRIA 31 Water Quality 030009-003-01
Thank You,

— The results in this report apply to the samples analyzed in accordance with the chain
(\\M O\ g W \3/‘/:/ A\ ) of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Mary A. Fritzmann Smith, Project Manager Environmental Laboratory Network




Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
™ phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LLC WRIA 31 Water Quality

811 First Ave., Suite 480
Seattle, WA 98104

Project Name:

Project Number: 030009-003-01

Steve Germiat

Report Created:

Project Manager: 03/04/05 16:56

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
RC-09-030105 P5C0036-01 Water 03/01/05 09:00 03/01/05 15:45
RC-10-030105 P5C0036-02 Water 03/01/05 09:25 03/01/05 15:45
RC-08-030105 P5C0036-03 Water 03/01/05 09:55 03/01/05 15:45
RC-FD-030105 P5C0036-04 Water 03/01/05 09:55 03/01/05 15:45
RC-07-030105 P5C0036-05 Water 03/01/05 10:25 03/01/05 15:45
LG-02-030105 P5C0036-06 Water 03/01/05 11:00 03/01/05 15:45
RC-06-030105 P5C0036-07 Water 03/01/05 11:30 03/01/05 15:45
LG-01-030105 P5C0036-08 Water 03/01/05 12:00 03/01/05 15:45

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical - Portland

(\(\N\B N V/U S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of 8



Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
™ phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003-01 Report Created:
Seattle, WA 98104 Project Manager: Steve Germiat 03/04/05 16:56

Conventional Chemistry Parameters per APHA/EPA Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes
P5C0036-01 Water RC-09-030105 Sampled: 03/01/05 09:00

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0137 - 0.00500 mg/l 1x 5030055  03/02/05 03/02/05 14:14
P5C0036-02 Water RC-10-030105 Sampled: 03/01/05 09:25

Nitrate/Nitrite-Nitrogen EPA 353.2 0.00853 - 0.00500 mg/l Ix 5030055  03/02/05 03/02/05 14:14
P5C0036-03 Water RC-08-030105 Sampled: 03/01/05 09:55

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0133 - 0.00500 mg/l Ix 5030055  03/02/05 03/02/05 14:14
P5C0036-04 Water RC-FD-030105 Sampled: 03/01/05 09:55

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0176 - 0.00500 mg/l Ix 5030055  03/02/05 03/02/05 14:14
P5C0036-05 Water RC-07-030105 Sampled: 03/01/05 10:25

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0351 - 0.00500 mg/l 1x 5030055  03/02/05 03/02/05 14:14
P5C0036-06 Water LG-02-030105 Sampled: 03/01/05 11:00

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0836 - 0.00500 mg/l 1x 5030055  03/02/05 03/02/05 14:14
P5C0036-07 Water RC-06-030105 Sampled: 03/01/05 11:30

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0137 - 0.00500 mg/l 1x 5030055  03/02/05 03/02/05 14:14

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
M O Vg S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 8




Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
™ phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003-01 Report Created:
Seattle, WA 98104 Project Manager: Steve Germiat 03/04/05 16:56

Conventional Chemistry Parameters per APHA/EPA Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch  Prepared Analyzed Notes
P5C0036-08 Water LG-01-030105 Sampled: 03/01/05 12:00

Nitrate/Nitrite-Nitrogen EPA 353.2 0.419 —— 0.0250 mg/l 5x 5030055  03/02/05 03/02/05 14:14
North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.
(awy O Vg S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 8
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é www.ncalabs.com

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LLC
811 First Ave., Suite 480
Seattle, WA 98104

Project Name: WRIA 31 Water Quality
Project Number: 030009-003-01 Report Created:
Project Manager: Steve Germiat 03/04/05 16:56

Microbiological Parameters per APHA Standard Methods

North Creek Analytical - Portland

Analyte

Method

Result MDL* MRL Units Dil Batch  Prepared Analyzed Notes

P5C0036-01 Water

RC-09-030105

Sampled: 03/01/05 09:00

Fecal Coliforms

P5C0036-02 Water

SM 9221

RC-10-030105

30.0 - 2.00 MPN/100 ml  1x 5030047  03/01/05 03/02/05 17:10

Sampled: 03/01/05 09:25

Fecal Coliforms

P5C0036-03 Water

SM 9221

RC-08-030105

ND 2.00 MPN/100 Ix 5030047  03/01/05 03/02/05 17:10
ml

Sampled: 03/01/05 09:55

Fecal Coliforms

SM 9221

17.0 - 2.00 MPN/100 ml  1x 5030047  03/01/05 03/02/05 17:10

P5C0036-04 Water RC-FD-030105 Sampled: 03/01/05 09:55

Fecal Coliforms SM 9221 210 - 2.00 MPN/100 ml  1x 5030047  03/01/05 03/02/05 17:10

P5C0036-05 Water RC-07-030105 Sampled: 03/01/05 10:25

Fecal Coliforms SM 9221 ND 2.00 MPN/100 1x 5030047  03/01/05 03/02/05 17:10
ml

P5C0036-06 Water LG-02-030105 Sampled: 03/01/05 11:00

Fecal Coliforms SM 9221 ND 2.00 MPN/100 1x 5030047  03/01/05 03/02/05 17:10
ml

P5C0036-07 Water RC-06-030105 Sampled: 03/01/05 11:30

Fecal Coliforms SM 9221 ND 2.00 MPN/100 1x 5030047  03/01/05 03/02/05 17:10
ml

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical - Portland

M\B A Vr“g Sird

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 8



nca

é www.ncalabs.com

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LLC
811 First Ave., Suite 480
Seattle, WA 98104

Project Name:
Project Number:

Project Manager:

WRIA 31 Water Quality

030009-003-01
Steve Germiat

Report Created:
03/04/05 16:56

Microbiological Parameters per APHA Standard Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P5C0036-08 Water LG-01-030105 Sampled: 03/01/05 12:00

SM 9221 ND - 2.00 MPN/100 1x

ml

Fecal Coliforms 5030047  03/01/05 03/02/05 17:10

North Creek Analytical - Portland

(\(\N\B N V/U S

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of 8



Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
s T phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com

phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

WRIA 31 Water Quality

030009-003-01
Steve Germiat

Aspect Consulting LLC

811 First Ave., Suite 480
Seattle, WA 98104

Project Name:

Project Number: Report Created:

Project Manager: 03/04/05 16:56

Conventional Chemistry Parameters per APHA/EPA Methods - Laborator:
North Creek Analytical - Portland

uality Control Results

QC Batch: 5030055 Water Preparation Method: General Preparation

Analyte Method Result MDL* MRL  Units pil Source  Spike °~ (1imits) %  (Limits) Analyzed Notes
Result  Amt REC RPD

Blank (5030055-BLK1) Extracted: 03/02/05 08:12

Nitrate/Nitrite-Nitrogen EPA 3532 ND - 0.00500 mg/l Ix - - -- - -- -- 03/02/05 14:14
LCS (5030055-BS1) Extracted: 03/02/05 08:12

Nitrate/Nitrite-Nitrogen EPA 3532 0.0880 0.00500 mg/l 1x - 0.100 88.0% (85-115) — -~ 03/02/0514:14
Duplicate (5030055-DUP1) QC Source: P5B0569-01 Extracted: 03/02/05 08:12

Nitrate/Nitrite-Nitrogen EPA 3532 0.00533 0.00500 mg/l 1x ND - - - 17.1% (20)  03/02/05 14:14
Matrix Spike (5030055-MS1) QC Source: P5B0569-01 Extracted: 03/02/05 08:12

Nitrate/Nitrite-Nitrogen EPA 3532 0.0969 0.0100 mg/l 2x  0.00449 0100 92.4% (75-125) — -~ 03/02/0514:14
Matrix Spike Dup (5030055-MSD1) QC Source: P5B0569-01 Extracted: 03/02/05 08:12

Nitrate/Nitrite-Nitrogen EPA 3532 0.0812 0.0100 mg/l 2x  0.00449 0100 76.7% (75-125) 17.6% (20)  03/02/05 14:14

North Creek Analytical - Portland

0\%\6 A Q‘U Sird

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 8



Seattle
Spokane

Portland

nca

5 www.ncalabs.com

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LLC

Project Name:

WRIA 31 Water Quality

811 First Ave., Suite 480
Seattle, WA 98104

Project Number:

Project Manager:

030009-003-01
Steve Germiat

Report Created:
03/04/05 16:56

Microbiological Parameters per APHA Standard Methods - Laborato
North Creek Analytical - Portland

Control Results

QC Batch: 5030047 Water Preparation Method: Aqueous Micro

Analyte Method Result MDL* MRL  Units pil Source  Spike °~ (1imits) %  (Limits) Analyzed Notes
Result  Amt REC RPD

Blank (5030047-BLK1) Extracted: 03/01/05 18:00

Fecal Coliforms SM 9221 ND 2.00  MPN/100 ml Ix - - - - - - 03/02/05 17:10

North Creek Analytical - Portland

(\(\N\B N Vr“g S

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 7 of 8
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Seattle
Spokane

Portland

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210
Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003-01 Report Created:
Seattle, WA 98104 Project Manager: Steve Germiat 03/04/05 16:56
Notes and Definitions
Report Specific Notes:
None
Laboratory Reporting Conventions:
DET - Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.
ND - Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).
NR/NA - Not Reported / Not Available
dry - Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.
wet - Sample results and reporting limits reported on a wet weight basis (as received).
RPD - Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

MRL - METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.

*
MDL. *MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.
Dil - Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.
&m - Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
limits percent solids, where applicable.

North Creek Analytical - Portland

(\(\N\B N V/U S

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 8 of 8




11720 North Creek Pkwy N Suite 400, Bothell, WA 98011-8244 425-420-9200 FAX 420-9210 | 1
11922 F Ist Ave, Spokane, WA 99206-5302  509-924-9200  FAX 924-9290
9405 SW Nimbus Ave, Beaverton, OR 97008-7145  503-906-9200  FAX 906-9210
20332 Empire Ave, Ste F1, Bend, OR 97701-5712  541-383-9310  FAX 382-7588
2000 W International Airport Rd Ste A10, Anchorage, AK 99502-1119  907-563-9200 FAX 563-9210 | |
CHAIN OF CUSTODY REPORT Work Order #: m ) ((/
NCA CLIENT: A>(~\ o L~ “ L\\\’ - n INVOICE TO: TURNAROUND REQUEST
REPORTTO:  Syew  {Lev'w AY \ ( \\;w} in Business Days *
. T IR TN FOREINN o
ADDRESS: \:‘ W\ FLet AV‘C"\“’"" - \t h S At F . Organic & Inorganig.Agalyses o
AR ST o] ool
PHONE: ieic v ye - 52 50 FAX: ik - gy 5253 P.O. NUMBER: i Petroleum Hydrocarbon Analyses
PROJECTNAME: W A\ A 3 Reck Lveck W PRESERVATIVE ‘ w
; (3 3 | <1
g= I R RN R RN N R
PROJECTNUMBER: [ J s a5 = 8 3 \}m ure
_ \ REQUESTED ANALYSES Speciy
SAMPLED BY : ) f\-"\ L\/\ v laa \\' é‘ d Py * Turmaround Requests lss than ssandand may incur Rash Charges
CLIENIT SAMPLE SAMPLING TSR MATRIX | #OF | LOCATION/ | NCA
IDENTIFICATION DATE/TIME v I e (W,5,0) |CONT.| COMMENTS | WOID
NN . .- e N ] ‘ . —
L RC-G-05inS | sliles qee [ XY W 2 Saviel W
» ALt - Ones | g8 95 [ XX v "
7
3 RL-C 3™ ;“](‘,‘S 9.8% X \A " “ '
T
4 @L-FO-03eneS | 3¢5 - X X " B B
s ges ©1-03085) 3jifes (s 25 | KR S L
6 Lip-oe-0s1¢5 | o5 iyes ﬁ( ‘ﬂ " o “
. ' "
FAGA . Ll b .
» ERC-CL-e3aes] 5 e [ NIR AN Y v
AY
. . " . -2 I Ed . . .
s L= 01-¢30106 »’ll'@,‘) \2ee % )( i " "
9
10 f\
RELEASED BY: #\ DATE: 31 lus RECEIVED BY: YW AT DATE:
PRINT NAME: P ‘1 U vnaa b FIRM: D‘\TO 2 L\— TME: {3.3D PRINT NAME: FIRM: TIME:
2k : . Zaa :
RELEASED BY: pate: [5%? RECEIVED BY: }cf—-((,_._ el z \ [L> ~ DATE: 03/0)/()5
PRINT NAME: )l()mﬂk?j( / ;"l// FIRM: ve: 3/ [o ( ; ; A mvE(E5
o

ADDITIONAL REMAR&t

COCREV 09/04

d Al Pk b NERR b A
Y Coabed

Slne Ry mak AL

C\\I\(\ \'! o)

PRINT NAME: m‘s P\%M{(C‘FIRM

v L8 C

TEMP:

(-2C
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NORTH CREEK ANALYTICAL COOLER RECEIPT FORM

(Army Corp. compliant)

Client: /:bpcc% Censu £ l}\ c,J

1. Please sign for receipt and opening of _\__ cooleror ____ other ™
By (print) .D:L_\C\ V\QK@/\Z &~ (sign) >~f-f7(—,~( UeH 7/ J
2. Date samples recelved O30 105 Date opened:. Same K or / /
3. Delivered by: __ NCA courier ___ FedEx__ UPS __ Courier Zf_Client ____ Other
Airbill # if applicable (Put copy of shipping papers in file)

4. Therewere |  custody seals present, signed by «Td\f C\/\ev\ﬂ@\tdate 03 01 105

5. Were the custody seals unbroken and intact at the date and time of arrival? X Yes No
6. Was ice used? X yes no Type of ice: blue ice X gelice X real ice
Temperature (degrees C) Raytek thermometer | ya Digi-Therm (probe temperature blank)

7. Are custody papers sealed in a plastic bag and taped inside to lid? X' Yes No

8. Were custody papers filled out properly (ink, signed, etc.)? ¥ Yes No
If "no" please specify:
9. Was project identifiabie from custody papers? M) '74 Yes No
Name of project LRI 5| QOCK Cee K (if applicable)
10. Initial and date for unpacking: 17(} (initials) date \%l [ /0\3\
11. Packing material:"¥'A bubble wrap/bag styrofoam cardboard other
12. Were samples in bags? Yes ?\ No
13. Did all containers indicated on the COC arrive? X Yes No
If "no" please indicate which containers were absent
14. Were all containers unbroken and labels in good condition? /< Yes No
If "no" please indicate which containers
15. Were all bottle labels complete (ID, date, time, signature, etc.)? )4 Yes No
Do the IDs, times, etc. agree with the COC? Yes /~ No
If "no" please indicate which containers M@ ‘hﬂ\k S\@(KC:’
16. Are containers properly preserved for indicated analysis? W Yes No
17. Is there adequate volume for the test(s) requested? \( Yes No

-

18. If voa vials were submitted, are they free of bubbles? Z Yes

19. Log-in phase: Date samples were logged in: _;ll_(__( 2 Elm Project # P%é '
20. Logged in by (print) WC&W (sign) Q/V\/ﬂ\ ¢U{"

21. Was the project manager notified of status? (Use back of form as a record) Yes No




Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

425.420.9200 fax 425.420.9210
™ Spokane  East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
509.924.9200 fax 509.924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
503.906.9200 fax 503.906.9210
Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com 541.383.9310 fax 541.382.7588

Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
907.563.9200 fax 907.563.9210

March 07, 2005

Steve Germiat

Aspect Consulting LLC
811 First Ave., Suite 480
Seattle, WA 98104

RE: WRIA 31 Water Quality
Enclosed are the results of analyses for samples received by the laboratory on 03/02/05 15:25.

The following list is a summary of the NCA Work Orders contained in this report.
If you have any questions concerning this report, please feel free to contact me.

Work Project ProjectNumber
P5C0096 WRIA 31 Water Quality 030009-003
Thank You,

— The results in this report apply to the samples analyzed in accordance with the chain
(\\M O\ g W \3/‘/:/ A\ ) of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Mary A. Fritzmann Smith, Project Manager Environmental Laboratory Network




Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
N phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

www.ncalabs.com

Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003 Report Created:

Seattle, WA 98104 Project Manager: Steve Germiat 03/07/05 19:16

ANALYTICAL REPORT FOR SAMPLES

Sample ID Laboratory ID Matrix Date Sampled Date Received
RC-02R-030205 P5C0096-01 Water 03/02/05 08:35 03/02/05 15:25
RC-03R-030205 P5C0096-02 Water 03/02/05 09:40 03/02/05 15:25
RC-03-030205 P5C0096-03 Water 03/02/05 10:15 03/02/05 15:25
RC-01-030205 P5C0096-04 Water 03/02/05 11:35 03/02/05 15:25

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical - Portland

(\(\N\ﬁ N V/U S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 1 of 6



Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
www.ncalabs.com phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
™ phone: (425) 420.9200 fax: (425) 420.9210
Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003 Report Created:
Seattle, WA 98104 Project Manager: Steve Germiat 03/07/05 19:16

Conventional Chemistry Parameters per APHA/EPA Methods
North Creek Analytical - Portland

Analyte Method Result MDL* MRL Units Dil Batch Prepared Analyzed Notes
P5C0096-01 Water RC-02R-030205 Sampled: 03/02/05 08:35

Nitrate/Nitrite-Nitrogen EPA 353.2 0.00917 - 0.00500 mg/l 1x 5030190  03/04/05 03/04/05 15:24

P5C0096-02 Water RC-03R-030205 Sampled: 03/02/05 09:40

Nitrate/Nitrite-Nitrogen EPA 353.2 0.0100 - 0.00500 mg/l Ix 5030190  03/04/05 03/04/05 15:24

P5C0096-03 Water RC-03-030205 Sampled: 03/02/05 10:15

Nitrate/Nitrite-Nitrogen EPA 353.2 0.00521 - 0.00500 mg/l Ix 5030190  03/04/05 03/04/05 15:24

P5C0096-04 Water RC-01-030205 Sampled: 03/02/05 11:35

Nitrate/Nitrite-Nitrogen EPA 353.2 0.00547 - 0.00500 mg/l Ix 5030190  03/04/05 03/04/05 15:24

North Creek Analytical - Portland The results in this report apply to the samples analyzed in accordance with the chain

of custody document. This analytical report must be reproduced in its entirety.

M\B A Vr“g Sird

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 2 of 6
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Seattle 11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210

Spokane East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

Portland 9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LLC
811 First Ave., Suite 480
Seattle, WA 98104

Project Name: WRIA 31 Water Quality
Project Number: 030009-003 Report Created:
Project Manager: Steve Germiat 03/07/05 19:16

Microbiological Parameters per APHA Standard Methods

North Creek Analytical - Portland

Analyte

Method

Result MDL* MRL Units Dil Batch Prepared Analyzed Notes

P5C0096-01 Water

RC-02R-030205

Sampled: 03/02/05 08:35

Fecal Coliforms

P5C0096-02 Water

SM 9221

RC-03R-030205

8.00 - 2.00 MPN/100 ml  1x 5030101  03/02/05 03/03/05 15:45

Sampled: 03/02/05 09:40

Fecal Coliforms

P5C0096-03 Water

SM 9221

RC-03-030205

800 - 2.00 MPN/100 ml  1x 5030101  03/02/05 03/03/05 15:45

Sampled: 03/02/05 10:15

Fecal Coliforms

P5C0096-04 Water

SM 9221

RC-01-030205

7.00 2.00 MPN/100 ml  1x 5030101  03/02/05 03/03/05 15:45

Sampled: 03/02/05 11:35

Fecal Coliforms SM 9221 2.00 ————n 2.00 MPN/100 ml  Ix 5030101  03/02/05 03/03/05 15:45

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical - Portland

(\(\N\B N Vr“g S

Mary A. Fritzmann Smith, Project Manager

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 3 of 6
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Seattle
Spokane
Portland

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244

phone: (425) 420.9200 fax: (425) 420.9210

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588

2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119

phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LLC
811 First Ave., Suite 480
Seattle, WA 98104

Project Name:

WRIA 31 Water Quality

Project Number:

Project Manager:

030009-003
Steve Germiat

Report Created:
03/07/05 19:16

Conventional Chemistry Parameters per APHA/EPA Methods - Laborator:
North Creek Analytical - Portland

uality Control Results

QC Batch: 5030190

Water Preparation Method:

General Preparation

Analyte Method Result MDL* MRL  Units pil Source  Spike °~ (1imits) %  (Limits) Analyzed Notes
Result  Amt REC RPD

Blank (5030190-BLK1) Extracted: 03/04/05 10:20

Nitrate/Nitrite-Nitrogen EPA 3532 ND - 0.00500 mg/l Ix - - -- - -- -- 03/04/05 15:24
LCS (5030190-BS1) Extracted: 03/04/05 10:20

Nitrate/Nitrite-Nitrogen EPA 3532 0.0892 0.00500 mg/l 1x - 0.100 89.2% (85-115) — -~ 03/04/0515:24
Duplicate (5030190-DUP1) QC Source: P5B0731-16 Extracted: 03/04/05 10:20

Nitrate/Nitrite-Nitrogen EPA 3532 74.9 5.00 mg/l 1000x 772 - - - 3.02% (20)  03/04/05 15:24
Matrix Spike (5030190-MS1) QC Source: P5B0731-16 Extracted: 03/04/05 10:20

Nitrate/Nitrite-Nitrogen EPA 3532 121 5.00 mg/l 1000x 772 500 87.6% (75-125) — -~ 03/04/0515:24
Matrix Spike Dup (5030190-MSD1) QC Source: P5B0731-16 Extracted: 03/04/05 10:20

Nitrate/Nitrite-Nitrogen EPA 3532 119 5.00 mg/l 1000x 772 500 83.6% (75-125) 1.67% (20)  03/04/0515:24

North Creek Analytical - Portland

0\%\6 A Q‘U Sird

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 4 of 6




Seattle
Spokane

Portland

nca

5 www.ncalabs.com

Bend

Anchorage

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210
East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290
9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210
20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210

Aspect Consulting LLC

Project Name:

WRIA 31 Water Quality

811 First Ave., Suite 480
Seattle, WA 98104

Project Number:

Project Manager:

030009-003
Steve Germiat

Report Created:
03/07/05 19:16

Microbiological Parameters per APHA Standard Methods - Laborato
North Creek Analytical - Portland

Control Results

QC Batch: 5030101 Water Preparation Method: Aqueous Micro

Analyte Method Result MDL* MRL  Units pil Source  Spike °~ (1imits) %  (Limits) Analyzed Notes
Result  Amt REC RPD

Blank (5030101-BLK1) Extracted: 03/02/05 16:05

Fecal Coliforms SM 9221 ND 2.00  MPN/100 ml Ix - - - - - - 03/03/05 15:45

North Creek Analytical - Portland

(\(\N\B N Vr“g S

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 5 of 6
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Seattle
Spokane

Portland

11720 North Creek Pkwy N, Suite 400, Bothell, WA 98011-8244
phone: (425) 420.9200 fax: (425) 420.9210

East 11115 Montgomery, Suite B, Spokane, WA 99206-4776
phone: (509) 924.9200 fax: (509) 924.9290

9405 SW Nimbus Avenue, Beaverton, OR 97008-7132
phone: (503) 906.9200 fax: (503) 906.9210

Bend 20332 Empire Avenue, Suite F-1, Bend, OR 97701-5711
phone: (541) 383.9310 fax: 541.382.7588
Anchorage 2000 W International Airport Road, Suite A-10, Anchorage, AK 99502-1119
phone: (907) 563.9200 fax: (907) 563.9210
Aspect Consulting LLC Proiect Name: WRIA 31 Water Quality
811 First Ave., Suite 480 Project Number: 030009-003 Report Created:
Seattle, WA 98104 Project Manager: Steve Germiat 03/07/05 19:16
Notes and Definitions
Report Specific Notes:
None
Laboratory Reporting Conventions:
DET - Analyte DETECTED at or above the Reporting Limit. Qualitative Analyses only.
ND - Analyte NOT DETECTED at or above the reporting limit (MDL or MRL, as appropriate).
NR/NA - Not Reported / Not Available
dry - Sample results reported on a dry weight basis. Reporting Limits are corrected for %Solids when %Solids are <50%.
wet - Sample results and reporting limits reported on a wet weight basis (as received).
RPD - Relative Percent Difference. (RPDs calculated using Results, not Percent Recoveries).

MRL - METHOD REPORTING LIMIT. Reporting Level at, or above, the lowest level standard of the Calibration Table.

METHOD DETECTION LIMIT. Reporting Level at, or above, the statistically derived limit based on 40CFR, Part 136, Appendix B.

*
MDL. *MDLs are listed on the report only if the data has been evaluated below the MRL. Results between the MDL and MRL are reported
as Estimated results.
Dil - Dilutions are calculated based on deviations from the standard dilution performed for an analysis, and may not represent the dilution
found on the analytical raw data.
&m - Reporting limits (MDLs and MRLs) are adjusted based on variations in sample preparation amounts, analytical dilutions and
limits percent solids, where applicable.

North Creek Analytical - Portland

(\(\N\B N V/U S

Mary A. Fritzmann Smith, Project Manager

The results in this report apply to the samples analyzed in accordance with the chain
of custody document. This analytical report must be reproduced in its entirety.

North Creek Analytical, Inc.
Environmental Laboratory Network

Page 6 of 6




11720 North Creek Pkwy N Suite 400, Bothell, WA 98011-8244 425-420-9200 FAX 420-9210
11922 E Ist Ave, Spokane, WA 99206-5302 509-924-9200 FAX 924-9290

9405 SW Nimbus Ave. Beaverton, OR 97008-7145 503-906-9200 FAX 906-9210

20332 Empire Ave, Ste F1, Bend, OR 97701-5712 541-383-9310 FAX 382-7588

2000 W International Airport Rd Ste A10, Anchorage, AK 99502-1119 907-563-9200 FAX 563-9210
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PROJECTNUMBER: = o nv Lo WL
Laletr REQUESTED ANALYSES Specty:
SAMPLED BY: 3 A9 L A \*— ? ,’} * T ok Reguets e thamsidard may inr Rih Charge.
! a ‘
CLIENT SAMPLE SAMPLING 7 TE R MATRIX | #OF | LOCATION/ NCA
IDENTIFICATION DATE/TIME Li 2z (W,S,0) | CONT.| COMMENTS | WOID
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o
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RELEASED BY: (é ' “ K/\,\_Sé—' DATE: '5]})@5, RECEIVED BY: DATE: . A7

PRINT NAME: '3'5.1 C\,\ ivmow\“’ FIRM: Asf u\' TIME: {3 0% PRINT NAME: \‘{ O %[M FIRM: TIME:/ 5~ ?5

RELEASED BY: paTE: S 2D RECEIVED BY: QVQ,\ : DATE: 3&(0?
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NORTH CREEK ANALYTICAL COOLER RECEIPT FORM

(Army Corp. compliant)
Client: “/’w CO”S

Please 5|g|l| for recelpt and opening of ) cooler or other

By (print) Dﬂ CU\‘C@_'L (sign) Ha— %5’7‘\

2. Date samples received 3/9\ /( S Date opened: Same X or / /
3. Delivered by: __ NCA courier ___FedEx __UPS __Courier[_<_ Client ___ Other

Airbill # if applicable (Put copy of shipping papers in file)
4. There were _L)_ custody seals present, signed by date / /
5. Were the custody seals unbroken and intact at the date and time of arrival? Yes No
6. Wasice used’?/ yes no Type of ice: ____ blue ice _/S_gel ice _;_real ice
Temperature (degrees C) Raytek thermometer o?,% ?{ Digi-Therm (probe temperature blank)
7. Are custody papers sealed in a plastic bag and taped inside to lid? ﬁ}( Yes No
8. Were custody papers filled out properly (ink, signed, etc. )? >’< Yes No

If "no" please specify:

9. Was project identifiable from custody pers’? < Yes No
Name of project (/( fi/ W if applicable)

10. Initial and date for unpacking: f . F (initials) date _;;?_/ C;\ QZ 5

11. Packing material: bubble wrap/bag styrofoam cardboard %igj other

12. Were samples in bags? Yes/(m No

13. Did all containers indicated on the COC arrive? ~_ Yes No
If "no" please indicate which containers were absent

14. Were all containers unbroken and labels in good condition? /‘K Yes No
If "no" please indicate which containers

15. Were all bottle labels complete (ID, date, time, signature, etc.)? ,X Yes No

Do the IDs, times, etc. agree with the COC? ~~ Yes No

If "no" please indicate which containers f

16. Are containers properly preserved for indicated analysis? >< Yes No

17. Is there adequate volume for the test(s) requested? ‘ X Yes No

18. If voa vials were submitted, are they free of bubbles? N/A Yes

No
19. Log-in phase: Date samples were logged in: 5 a\ IDSEIm Prolect# P S H )9 (Q
20. Logged in by (print) w A R}D_\/ (sign) g*@ﬁ\

21. Was the project manager notified of status? (Use back of form as a record) Yes No






