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A4. Project/Task Organization

The Project Manager listed below will be responsible for all project components including data
collection, entry, analyses, and reports.

Laura Eldred (DEC) DEC Project Manager. Ms. Eldred will oversee the project for DEC,
provide technical support, QAPP review and approval, and the review of all quarterly
reports and the final report.

Jeffrey C. Davis (ARRI) Project Manager. Mr. Davis will make sure that all field data are
collected as specified in the QAPP. He will test and maintain all equipment prior to use
and perform the review of data entry and analyses.

Gay A. Davis (ARRI) will act as Quality Assurance Officer. Ms. Davis will be responsible for
making sure that all data are collected, replicate samples taken and analyzed, and all data
entered and analyzed correctly.

AM Test Inc.—Redmond, WA. The testing laboratory will be responsible for analyzing all
collected water chemistry samples.

ARRI DEC Project
Project Manager Manager
l-'—“—_"—_1
ARRI
QA Officer
AM Test Inc.

A5. Problem Definition/Background

The Little Susitna River flows from the Talkeetna Mountains to Cook Inlet. The river flows
through the Hatcher Pass State Recreation Area, the residential communities of Wasilla and
Houston, the Nancy Lake State Recreation Area and the Susitna Flats State Game Refuge. The
Little Susitna River is one of the rivers managed under the Susitna Area Recreational Rivers
Management Plan. The river supports a highly popular salmon and trout fishery as well as
recreational non-motorized and motorized boating. There is a relatively high degree of
residential development between Edgerton Park Road and Schrock Road, adjacent to the city of
Wasilla, and the city of Houston. The lower river, from Houston to the Public Use Facility
(PUF), is a popular recreational area for motorized and non-motorized boating, camping and
sport fishing. Potential impacts to the lower river segment are from the residential development
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adjacent to the city of Houston, and recreation, primarily boat-accessed sport fishing, with over
11,000 angler days in 2007 at the Public Use Facility. There are two areas of concentrated motor
boat use, from Houston to Lake Creek and from 3 miles upstream of the public use site
downstream to near Cook Inlet.

Recreation use also can cause an increase in sediment delivery rates and toxic hydrocarbons.
Fine sediment delivery rates can increase with increasing bank failures due to the removal of
bank vegetation with foot traffic. Boat waves also can increase bank failure rates and sediment
delivery by eroding bank materials. Motor boats can deliver toxic hydrocarbons through fuel
and oil leaks, spills or the inefficient combustion of engines, fuel spills, and bilge pumping.

Water quality sampling was conducted from July 2007 through June 2008 to determine the
location and extent of potential hydrocarbon and turbidity contamination of the Little Susitna
River. Sampling was conducted week through the fall coho fishery (July and August of 2007)
and spring Chinook fishery (May and June of 2008) above and below the city of Houston and the
Miller’s Reach undeveloped boat launch and above and below the Public Use Facility.
Preliminary results indicate total aromatic hydrocarbon concentrations exceeded state water
quality standards adjacent to the Public Use Facility boat launch during the coho and Chinook
fisheries. Stream water turbidities increased above background levels and periodically exceeded
state standards.

The objectives of this project are to further identify the extent and duration of hydrocarbon
contamination and changes in turbidity adjacent to the developed boat launch at the Public Use
Facility. Hydrocarbon concentrations will be evaluated relative to boat use and motor type (2-
cycle or 4-cycle engines), operation time, and stream flows. Secondary objectives include
evaluating potential impacts to the macroinvertebrate and fish communities within affected areas.

A6. Project/Task Description Total Aromatic Hydrocarbons

This project has been designed to evaluate potential hydrocarbon contamination of the Little
Susitna River and increases in turbidity near the public use facility. This will be accomplished
by collecting water samples and analyzing them for Total Aromatic Hydrocarbons (TAH) and
comparing to the State Water Quality Standard in 18 AAC 70. Water samples will be collected
during times of heavy boat use during the recreational sport fisheries and during times of low
boat use. Samples will be collected above and below high boat concentration use areas.
Observations of boat motor type and duration within the sampling reach, and measures of
discharge will be used to evaluate hydrocarbon inputs from boat use. Turbidity within heavy use
areas will be compared to upstream reference locations.

bBJ ECTIVE 1:] Quantify the spatial and temporal distribution of TAH concentrations adjacent
to the public use facility and determine the relationship between 2-stroke motor use, stream flow,
and TAH concentrations.

TASK 1: QAPP and Sampling Plan Approval



Water Quality Evaluation of the Lower Little Susitna River
July 2008
Revision 2.0

Start and end date: July 1. 2008 — July 31, 2008

Description: The ARRI project manager will modify the existing approved Quality
Assurance Project Plan and Sampling Plan for DEC review and approval. Previously
approved QAPP and Sampling Plan will be modified for the specific project tasks. These
documents will describe in detail the frequency, duration, and location of all proposed
sampling, including those listed under separate objectives. They will identify the equipment
that will be used and how the equipment will be calibrated and maintained. It will describe
the analytical methods that will be used and who will be handling and analyzing the water
samples. The methods that will be used to determine data accuracy, precision, and
completeness will be outlined. Data handling, management and reporting will be described. It
will detail the responsibilities of all staff members and contractors and who will be
responsible for each phase of the project. A dratt QAPP and Sampling Plan will be
completed within 3 days of receiving DEC authorization to work. The project manager will
coordinate with the DEC project manager to address any inadequacies in the documents.
ARRI will focus on completing this task as soon as possible.

Product: DEC approved QAPP and Sampling Plan.
TASK 2: TAH Sampling and Analyses

Start and end date: July 1. 2008 — June 30, 2009

Description: Water samples for TAH analyses will be collected at locations above and
below the PUF during peak use times, and at a non-peak use time for comparison, that
coincide with the fall coho salmon, and spring Chinook salmon fisheries. Fall sampling will
begin in late July and extend through August. Spring sampling will begin in mid May and
extend through June. Samples will be collected weekly on weekends, for seven weeks with
more frequent sampling to coincide with peak use. Sampling locations will be at 1.0 km
upstream of the PUF, 0.5 km upstream, at the PUF, 0.5 km downstream, 1.0 km downstream,
2.0 km downstream, and 4.0 km downstream. Water samples will be collected in sample
containers provided by a commercial laboratory. Sampling will use the sampler and methods
developed by the U.S.G.S. Samples will be preserved and shipped immediately to the
laboratory for analyses. One duplicate sample will be collected and submitted on each
sampling date. A portion of the sample also is held by the laboratory for repeat analyses if
necessary. The laboratory will use EPA method 624 or as directed by DEC. The exact
methodology will be described in detail within the QAPP and approved by DEC prior to
beginning sample collection.

Product: Concentration of TAH and BETX during heavy use times at multiple locations
surrounding the PUF. Data will be presented within the draft and final reports or as
requested by the DEC project manager.

TASK 3: Determining 2-cycle (not fuel injected) Motor Use and Discharge

Start and end date: July 1|, 2008 — June 30, 2009

6
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Description: The most likely source of hydrocarbon input to the Little Susitna River will be
quantified along with stream flow dilution. These parameters will be used to model expected
concentrations to compare with analytical values. Model parameters include the size and
running time 2-cycle engines are operating within the sampling reach. On water sampling
dates, we will observe the boats at the launch, either leaving or returning, and report for each
boat with a 2-cycle motor, motor size, and time (minutes) engine is running at launch. We
will estimate the time within the reach based upon average time to travel 4 km. We also will
obtain data from the entry station on the number of boats entering the launch on each
sampling date, and if possible, the size and type of motor. Comparisons between our counts
and the station counts will provide a check on the accuracy of observations. Discharge will
be measured at 1.0 km upstream from the public use facility. We will obtain direct measures
of discharge by wading when flows allow or by wading and boat when necessary.

Product: The relative number and use of 2-cycle motors in comparison to total number of
boats and measures of discharge. A model of hydrocarbon inputs and a comparison with
analytical measures. Data will be presented in the draft and final reports or as directed by the
DEC project manager.

[OBJECTIVE 2:1 Quantify changes in turbidity and determine if there are differences in the
abundance of prey items or the catch rate of juvenile salmonids during the coho fishery above
and below areas of peak use.

TASK 4: Quantify Changes in Turbidity

Start and end date: July 1. 2008 — June 30, 2009

Description: Turbidity within the Little Susitna River will be measured above and below the
PUF during heavy use times. Turbidity would be measured from grab samples collected at
times and location concurrent with TAH sampling. Turbidity also will be determined from
continuous data loggers (HACH Mini-Sondes) placed upstream of the area of heavy use and
at 1.0 km downstream from the PUF. Loggers will be deployed during and following
concentrated use during the coho and Chinook fishery.

Product: Stream water turbidity comparing reference and potentially impacted stream
reaches.

TASK 5: Evaluate the Abundance of Prey and Juvenile Salmonids

Start and end date: July 1. 2008 — June 30, 2009

Description: Sampling will be conducted to evaluate the relative catch rate of juvenile

salmon and prey items in drift. Sampling will be conducted during peak boat use during the
coho (fall 2008) and Chinook (spring 2009) sport fisheries at sampling locations above and
within peak use areas. Juvenile salmon will be captured in baited minnow traps. Traps will

7
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be placed on outside bends within areas of similar depth, velocity, and cover. Traps will be
removed after 12 to 24-hours soak time. All captured fish will be counted, identified, and
measured. Fish will be observed for DELT (Deformities, Eroded fins, Lesions, or Tumors)
anomalies per U.S.G.S. methodology.

Macroinvertebrate drift is a measure of the relative food available for juvenile fish. Stream
macroinvertebrates will be collected from drift nets placed above and within peak use areas.
Drift nets will be placed just below the water surface. Nets will be left in place until debris
within the mesh begins to diminish flows. Water velocity will be measured at the net
opening at placement and prior to removal in order to calculate the total volume of filtered
water. Samples will be combined for a composite for each site. All invertebrates within the
sample will be identified to the lowest possible taxonomic level.

Product: The resulting data will be provided within the final report. Results will determine
differences in biotic parameters between sites that have heavy boat use and adjacent
reference sites.

(OBJECTIVE 3: Obtain baseline measures of water chemistry and temperature.

TASK 6: Measure Basic Water Chemistry and Temperature

Start and end date: July 1, 2008 — June 30, 2009

Description: Water samples will be analyzed for pH, specific conductivity, and dissolved
oxygen. Stream water temperature will be measured continuously using HOBO Water Temp
pro data loggers. Water samples will be collected concurrently with samples collected for
TAH and turbidity. Dissolved oxygen concentration, percent saturation, pH, and temperature
will be measured in the field; specific conductivity and turbidity will be analyzed in the
laboratory. Temperature data loggers will be placed upstream and at 1 km downstream from
the PUF. Loggers will be placed in an area that is well mixed and will record temperature at
15 minute intervals. More details on sampling methods, sample locations, sample frequency
and sample analyses will be provided within the QAPP and adjusted as directed by the DEC
project manager.

Product: Basic water chemistry and temperature data at a reference location and at a
recreational use area. Data will be presented in draft and final reports.
TASK 7: Data Formatting for STORET, Draft and Final Reports

Start and end date: June 1, 2009 — June 30, 2009

Description: Sampling locations, dates, methods, and resulting measurement values will be
formatted for uploading into the STORET database. Data will either be transferred to DEC or
uploaded by ARRI staff.
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Draft and final written reports will be prepared. The final report will provide background
information and describe the project need, objectives, and the approach that was taken to
meet the objectives. Field methods will be described and the project QAPP and sampling
plan will be attached. All of the data results will be presented and described relative to the
project objectives. We will make recommendations on further data collection, if necessary,
and the potential causes and sources of increases in TAH if they occur. Data will be
discussed relative to water quality standards and potential impact to aquatic biota. Project
success will be determined based upon the completeness of data collection and on whether
project objectives were accomplished.

Product: The draft report will be submitted to the DEC project manager by the end of the
3rd Quarter. Comments on the draft document as well as spring data results will be
incorporated and a final document submitted prior to the end of July 2009, or as requested by
the DEC project manager.

A7. Quality Objectives and Criteria for Measurement of Data

The parameters in the Table 1 will be measured at the indicated performance level. All
parameters are critical to meeting project objectives. Criteria for Measurements of Data are the
performance criteria: accuracy, precision, comparability, representativeness and completeness of
the tests. These criteria must be met to ensure that the data are verifiable and that project quality
objectives are met.

Table 1. Accuracy, precision, and completeness objectives for measurement parameters.

Parameter Methed Resolution/ | Expected Accuracy% Precision Completeness
Limit Range Yo
pH Meter 0.01 6.51t08.5 95to 105 @ 5% 90%
7.0
Turbidity (NTU) Meter 0.1 lto6 7510 125 20% 90%
Specific Meter 0.1 100 t0 200 | 95t0 105 @ % 90%
Conductance 100pS/cm
(uS/em)
DO (mg/L) Meter 0.1 8to 16 95 to 105 @ 5% 90%
10mg/L
TAH (mg/L) EPA 624 0.001 0.001 to 7510 125 20% 90%
0.01
Total Fecal SM9222D 1 0 to 300 N/A 25% 90%
Coliforms (cfu)
Juvenile Fish Baited 1 0to 50 N/A N/A 90%
minnow traps
Macroinvertebrate | Drift Nets 1 300 N/A N/A 90%
8
Temperature (°C) { HOBO 0.1 Oto 15 97 to0 103 @ 5% 90%
15°C
Discharge (cfs) Sum of 1.0 200 t0 600 | N/A 20% 90%
Component
Flow
Boat Counts Observations 1.0 0to0 20 N/A 5% 90%




Water Quality Evaluation of the Lower Little Susitna River
July 2008
Revision 2.0

Accuracy

;

Accuracy is a measure of confidence that describes how close a measurement is to its “true’
value. Methods to ensure accuracy of field measurements include instrument calibration and
maintenance procedures discussed in Section B of this QAPP.

A’f A "
Accuracy = easuredValue <100
TrueValue

Precision

Precision is the degree of agreement among repeated measurements of the same characteristic,
or parameter, and gives information about the consistency of methods. Precision is expressed in
terms of the relative percent difference between two measurements (4 and B).

Precision = (( (A _ B) x 100

A+ B)/2)

Representativeness

Representativeness is the extent to which measurements actually represent the true condition.
Measurements that represent the environmental conditions are related to sample frequency and
location relative to spatial and temporal variability of the condition one wishes to describe.

Comparability

Comparability is the degree to which data can be compared directly to similar studies.
Standardized sampling and analytical methods and units of reporting with comparable
sensitivity will be used to ensure comparability.

Completeness

Completeness is the comparison between the amounts of usable data collected versus the
amounts of data called for.

Quality Assurance for Measurement Parameters

Accuracy and Precision

The percent accuracy and precision for the acceptance of data is shown for each parameter in
Table 1.

Water Chemistry. Accuracy will be determined for those measurements where actual values are
known. For pH, conductivity, turbidity, and dissolved oxygen, measurements of commercially
purchased standards within the range of expected values will be used. For dissolved oxygen,
100% saturated air will be used as a standard. The accuracy of sonde turbidity measures will be
determined using known standards before and after deployment. Precision will be determined
through comparisons with grab samples. Measurement accuracy will be determined for each
sampling event. Contract laboratories will provide the results of accuracy measures along with
chemical analytical reports. Sample analytical precision will be determined by obtaining a

10
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sample replicate at one site on all sampling dates. For aromatic hydrocarbons, duplicate samples
will be collected at all sampling sites on all dates which can be used for additional precision
measures if necessary. Trip blanks will be carried on all sampling events to test for
contamination from external sources.

Temperature. Accuracy for Stowaway temperature loggers has been calculated to be 0.40°C by
the manufacturer, which at 15°C is 97% to 103%. Accuracy will be checked at two known
temperatures, 0°C and 20°C, prior to deployment and upon retrieval.

Fish. Fish identification and counts will be assumed accurate. ARRI staff are well trained in the
identification of juvenile salmon and other common fish species often captured within minnow
traps. Similarly, it is assumed that a repeat count of fish collected within a trap will result in the
same value.

Macroinvertebrates. There is no known standard that can be used to check the accuracy of the
macroinvertebrate drift samples. Measurement duplicates likely will produce different results.
At least three replicates will be collected above and within the heavy use area. Differences in the
abundance and community composition of macroinvertebrates will be based on statistical tests
and data will be presented as means with standard deviations to demonstrate site variability in
macroinvertebrate data.

Discharge. Accuracy cannot be checked against a known value. Precision of measures will be
calculated from replicate discharge measures conducted twice each season.

Boat Use. The precision of boat use observations will be calculated by having two independent
observers count boat use, motor type and size on the same date and compare results.

Representativeness

The site location, sampling frequency, and timing will ensure that the measurement parameters
adequately describe and represent actual stream conditions for the sampling period. Single year
data should not be interpreted to be representative of conditions over longer temporal scales.
Repeated measures over multiple years are necessary to describe the variability among years.

Comparability and Completeness

The use of standard collection and analytical methods will allow for data comparisons with
previous or future studies and data from other locations. We expect to collect all of the samples,
ensure proper handling, and ensure that they arrive at the laboratory and that analyses are
conducted. Our objective is to achieve 90% completeness for all measures. Sample collection
will be repeated if problems arise such as equipment malfunction or lost samples. Due to the
size of the Little Susitna River the completeness of some measures may be reduced due to high
flows.

A8. Special Training Requirements/Certification Listed

Jeffrey C. Davis (Project Manager) has a B.S. degree in Biology from University of Alaska
Anchorage and a M.S. degree in Aquatic Ecology from Idaho State University. He has 12 years
of experience in stream research. Mr. Davis has experience in all of the assessment techniques
outlined in this document. He has experience in macroinvertebrate collection pursuant to the
USGS NAWQA program, the EPA Rapid bioassessment program, modification of these
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