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1. DOCUMENT AND PROJECT ORGANIZATION

1.1 Document Organization

This document is organized following Environmental Protection Agency (EPA) Requirements for
Quality Assurance Project Plans (EPA 2001, reissued 2006) with the companion document
Guidance for Quality Assurance Project Plans (EPA 2002). Where a letter and number follow a
section title (e.g., Distribution List [A3]), they indicate the corresponding section in the EPA
Requirements for Quality Assurance Project Plans.

The Lummi Nation Continuous Temperature Monitoring (CTM) Project is a component of the
Lummi Nation Water Quality Monitoring (WQM) Program. The overall quality system for the
WQM Program is outlined in a Quality Management Plan (QMP), which serves as the umbrella
document for the WQM Program and its component projects. Individual Quality Assurance
Project Plans (QAPPs) have been developed for each individual project within the WQM
Program. The individual projects include the following:

e Ambient Surface Water Quality Monitoring Project

e Ambient Groundwater Quality and Quantity Monitoring Project

e Continuous Temperature Monitoring Project (this document)

e First Flush Monitoring Project

e Department of Health Support (National Shellfish Sanitation Program) Project

e Nutrient, Metal, and Hydrocarbon Monitoring Project

e Continuous Water Level Monitoring Project

e Lummi Peninsula Groundwater Settlement Agreement Compliance Monitoring Project
e ZAPS Technologies LiqulD Station Continuous Water Quality Monitoring Study

In addition, Standard Operating Procedures (SOPs) have been developed for each instrument
used or parameter measured.

1.2 Project Organization (A4)

The Continuous Temperature Monitoring (CTM) Project is implemented and administered
through the Lummi Water Resources Division (LWRD) of the Lummi Natural Resources
Department (LNR), contained under the Lummi Indian Business Council (LIBC). An
organizational chart of the individuals participating in the CTM Project is provided in the QMP.
A complete and detailed discussion of the structure of the WQM Program, including
organization charts identifying the components of all projects part of the WQM Program and
individuals participating in the WQM Program are provided in the QMP (LWRD 2019c).

In summary, the Water Resources Specialist Il is the primary staff person responsible for CTM
Project coordination, including maintaining the official, approved QAPP. The Water Resources
Specialist I, Water Resources Technician I, and Natural Resources Technician Il are responsible

Continuous Temperature Monitoring QAPP
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for implementing the CTM Project. The Water Resources Specialist Il supervises the Water
Resources Technician Il and Natural Resources Technician Il and provides approval and
oversight of the CTM Project. The Water Resources Manager supervises the Water Resources
Specialist Il, is responsible for distribution of the final approved QAPP, and evaluates
compliance with project goals and makes recommendations to the LNR Director and Deputy
Director, who make decisions based upon data collected as part of the CTM Project. The
Database Manager created and maintains the Datalogger Database and is the primary staff
member responsible for database development, training, and documentation.

1.3 Special Training Requirements and Certification (A8)

Details on the roles, contact information, position requirements, and qualifications held by the
individuals responsible for managing and implementing the CTM Project are listed in detail in
the QMP. The QMP also includes details on the required and recommended training and
certification for all staff involved in the WQM Program. Supervisors and the Water Resources
Manager are responsible for ensuring staff are qualified and trained.
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2. PROBLEM DEFINITION AND BACKGROUND (A5)

2.1 Project Summary

The Continuous Temperature Monitoring (CTM) Project will provide continuous temperature
data from ten surface water sites on the Reservation to determine whether these waters meet
the Water Quality Standards for Surface Waters of the Lummi Indian Reservation (17 LAR 07).

Water temperature will be measured every 30 minutes at 10 sites, and rolling 7-day averages of
the daily maximum water temperature (7DADM) for freshwater sites and 1-day maximum
water temperature for marine water sites will be calculated. These temperatures will be
compared with ambient water quality temperature criteria for the designated water quality
class for the particular system monitored. The results of this project will advise regulatory
actions, restoration efforts, and Total Maximum Daily Load development, as determined by the
Water Resources Manager, Natural Resources Director, and Natural Resources Deputy Director.

2.2 Project Context

The CTM Project is implemented by the LWRD, which has the overall goal of protecting treaty
rights to water of sufficient quantity and quality to (a) support the purposes of the Reservation
as a permanent economically viable homeland for the Lummi People and (b) to support a
sustainable harvestable surplus of salmon and shellfish to maintain a moderate living standard.

The CTM Project is a component of the Lummi Nation Water Quality Monitoring Program
(WQM Program). The goals of the WQM Program are threefold:

1. To establish the baseline conditions of surface and ground waters on and flowing onto
the Reservation;

2. To use this information to evaluate regulatory compliance of waters flowing onto the
Reservation; and

3. To support the development and implementation of a water quality regulatory program
(e.g., Lummi Code of Laws Title 17, Lummi Nation Water Quality Standards) on the
Reservation.

The WQM Program is an important element of the Comprehensive Water Resources
Management Program (CWRMP). Additional details on project context and related projects are
provided in the QMP. Two important milestones in the CWRMP development were the January
2004 adoption of the Lummi Nation Water Resources Protection Code (Title 17 of the Lummi
Code of Laws) and the August 2007 adoption of the Water Quality Standards for Surface Waters
of the Reservation (Lummi Nation Water Quality Standards; 17 LAR 07), which the EPA
approved in September 2008. The Lummi Nation Water Quality Standards detail four surface
water classes and their characteristic uses, and provide numeric water quality criteria for,
among others, water temperature. Additional details on the Lummi Nation Water Quality
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Standards are provided in the QMP. Applicable criteria and action limits are also provided in the
QMP.

2.3 Water Temperature

There are numerous threats to Lummi Nation Waters." These threats are described in detail in
the Lummi Nation Nonpoint Source Management Plan (LWRD 2002), the Lummi Nation
Nonpoint Source Pollution Management Plan: 2015-2020 (LWRD 2015b) and other documents
developed as part of the Lummi Nation CWRMP (LWRD 1997, 1998, 2000, and 2001) and
associated updates (LWRD 20113, 2011b, and 2015a). The Continuous Temperature Monitoring
Project is focused on monitoring surface water temperatures for waters flowing onto the
Reservation and within the Nooksack River.

Increases in water temperature can affect water quality and biotic communities, particularly
salmonids, in several ways. Temperature is one of the most important parameters influencing
salmonid biology. Because salmonids are poikilotherms, as are most aquatic organisms, their
internal temperature and metabolism are determined by the ambient water temperature.
Water temperature influences incubation and early fry development, growth and feeding rates,
smoltification, swimming speed, and the timing of life history events such as upstream
migration, spawning, freshwater rearing, and seaward migration. Thermal stress can result from
temperatures that are too warm, resulting in death or reduced fitness that impairs processes
such as growth, spawning, smoltification, or swimming speed (McCullough et al. 2001). Thermal
stress can also block migration, create disease problems, and alter competitive dominance
(Carter 2005). Higher temperatures also reduce the amount of dissolved oxygen available to
aquatic organisms, potentially resulting in respiratory stress. In addition, elevated water
temperature also increases the solubility of most metals and chemicals and reduces their
adsorption to sediment particles, increasing pollutant concentrations within the water column.

Twenty (20) waterbody segments of the Nooksack River mainstem, including the forks of the
Nooksack River, are listed as impaired by high water temperature on the Washington State
303(d) list (Ecology 2014), and six segments are considered waters of concern. In the Nooksack
River watershed, 57 waterbody segments are listed as temperature impaired (Ecology 2014). In
Reservation waters monitored by LWRD in 2016 and 2017, 100% (five of five) of the freshwater
and 100% (three of three) of the marine sites exceeded the temperature water quality criteria
for Class AA Extraordinary waters (LWRD 2019a). A previous report suggested low flow and/or
shallow water that had flowed over sun-warmed sediments or tideflats were likely causes of
water quality violations (LWRD 2001). In addition, the likely primary causes of increased water
temperatures in the Nooksack River and on the Reservation in general are reduced shading,
altered channel structure (e.g., wide, shallow streams), and loss of contributions from
groundwater base flow, all three of which are due to agricultural practices, forestry, and land
development (LWRD 2001).

! Pursuant to 17.09.010 of the Lummi Code of Laws, Lummi Nation Water includes all fresh and marine waters that
originate or flow in, into, or through the Reservation, or that are stored on the Reservation, whether found on the
surface of the earth or underground, and all Lummi Nation tribal reserved water rights.
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2.4 Lummi Nation Surface Water Quality Standards

The Lummi Nation Surface Water Quality Standards detail four surface water classes (AA
Extraordinary, A Excellent, B Good, and Lake Class) and their characteristic uses, and provides
water quality criteria for a variety of parameters for each class. EPA approved these water
quality standards in September 2008. Surface water quality criteria for temperature is
measured as a seven-day average of the daily maximum value (7DADM) for freshwater and a
one-day maximum for marine water. Class AA Extraordinary waters provide the greatest
number of characteristic uses, including salmonid migration, juvenile rearing, spawning, egg
incubation, and fry emergence, and therefore have the most stringent water temperature
criteria. Class AA Extraordinary freshwater temperature may not exceed a 7DADM of 16.0°C or,
for summertime spawning, a 7DADM of 13.0°C. Marine waters considered Class AA
Extraordinary may not exceed a 1-day maximum temperature of 13.0°C. Class A Excellent
waters support salmonid migration and juvenile rearing, but not critical uses such as salmonid
spawning, egg incubation and fry emergence. Class A Excellent freshwaters may not exceed a
7DADM temperature of 17.5°C, while Class A marine waters may not exceed a 1-day