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Introduction

The Mad River watershed is lacated in northern Califernia, and flows roughly 100 miles northwest
from its source in the southern Klamath Mountains above Ruth Lake in Trinity County, through
Humboldt County; meeting the Pacific Ocean a few miles north of Humboldt Bay. The watershed
drains about 500 square miles of steep, farested mountains and rolling eak-grassland hills, and is
fairly narrow, avaraging six miles wide through the middle-upper canyon. The Mad River
watershed hosts a variety of North American wildlife, including 28 native freshwater and
estuarine fish species: Chinook salmon {Oncorhynchus tsirawytscha), coho salmon (0. kisutch),
steelhead and resident rainbow trout {O. mykiss), coastal cutthroat trout (0. clarki clarki), and the
occasional sockeye salmon [0, nerka), and chum salmon {O. kete). Native resident fish include:
Pacific lamprey (Entosphenus tridentata), prickly sculpin (Cottus asper), coast range sculpin

{C afeuticus), Sacramento sucker {Catostomas eccidentalis), Humboldt sucker (Catostamas
occidentalis humboldtionus), three-spine stickleback [Gasterosteous acufeatus), longfin smelt
(Spirinchus thaleichthy], starry flounder (Platichthys steffatus),eulachon (Thaleichthys pacificus),
tidewater gobi {Fucyclogobius newberryi), staghorn sculpin {Leptocottus armatus), night smelt
(Spirinchus starski), buffala sculpin {Enophrys bisonj,cabezon (Scorpaenichthys marmoratus),
penpoint gunnel {Apodichthys flavidus), saddelback gunnel {Phofidae ornate), Pacific herring
(Culpea paffasii)back rockfish (Sebastes melanops),copper rockfish (Sebastes courinus),Bay
pipefish (Syngnathus loptorhyncus),speckled sanddab (Citharichthys stigmaeus), and shiner
surfperch (Cymatogaster aggregota). Mad river also serves as the source of drinking water for
88,000 Humboldt County residents served by the Humbaoldt Bay Municipal Water District
(HBMWD). It is important to note, during the low flow season, typically June through October,
Mad River flows are augmented by water releases via the powerhouse at R.W. Matthews Dam,
which impounds Ruth Lake. HEMWD owns and manages water released from Ruth Lake at R.W.
Mathews Dam. Little is known about how these releases might affect water temperature.

Mad River provides habitat for all life stages of 3 salmonid spacies that are listed as threatened
under the Federal Endangered Species Act {(ESA}: Chinook salmon {Oncorfynchus tshawytschal,
coho salmon (0. kisutch), and steelhead trout {O.mykiss). Other salmonids documented in Mad
River include: coastal cutthroat trout (€. clarki clarki), and occasionally sockeye safmon (Q. nerka)
and chum salmon (2. keta).r Mad River also provides critical habitat for protected estuarine fish
species: long fin smelt (Spirinchus tholeichthys), listed as threatened under California ESA;
eulachon or candle fish (Thaleichthys pacificus), and tidewater gobi (Eucyclogobius newbernyi),
bath listed as threatened under Federal ESA. Other species of interest include: Pacific lamprey
(Entosphenus tridentatus}, green sturgeon (Acipenser medirostri), and freshwater mussels
{Anodonta coliforniensis, and A. nuttgfiiona).

Though not the focus of this report, it is of special importance to note critical temperature
thresholds for salmonids while considering these data. In Brett (1952}, “Lethal limits of high and
low temperatures were determined for the young of five species of Pacific salmen, the spring
(Oncorhynchus tshowytscha), the pink {Q. gorbuscha), the sockeye (0. nerko), the chum (0. keta)
and the coho [0, kisutch).” Brett (1952) reports, “no species could tolerate temperatures
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exceeding 25.1°C when exposed for one week.” Welsh et al. {2001) found in Mattole river
tributaries, “temperature regimes in the warmest tributarias containing juvenile coho salmon had
maximum weekly maximum temperaturas of 18.0°C or less.” No study has determined the
thermal regimes in the Mad River mainstream or its tributaries for supporting salmonids, but it is
important to recognize thermal regimes in any stream supporting salmonids may be less than the
critical thermal maxima derived from short term laboratory and field experiments {e.g. Konecki at
al. 1995; Brett 1952) depending on whether available food resources are sufficient to meet the
metabolic demands at higher water temperatures.

There is no doubt that Mad River watershed managers face many challenges in their efforts
maintain and restore a healthy watershed. in 1992, the Environmeantal Protection Agency [EPA)
added Mad River to Clean Water Act Section 303(d} List of Impaired Waters due to elevated
sedimentation/siltation and turbidity. The North Coast Regicnal Water Quality Cantrol Board
NCRWQCE identified water temperature as an additional impairment to the watershed in 2008.

Effects of climate change on average stream temperatures and related effects on biological life
are critical issues all watershed managers must be prepared to monitor and plan for, as ambient
temperatures are projected to rise in the coming decades. The Califarnia Department of Water
Resources [DWR) recognized in 2007, “Climate thange is afready impacting California’s water
resources. In the future, warmer temperatures, different patterns of precipitation and runoff, and
rising sea levels will profoundly affect the ability to manage water supplies and other natural
resources.” This year, National Oceanic and Atmospheric Administration [NOAA) State of the
Climate, Global Report 2015 stated: “During January—March, the globally-averaged land surface
temperature was 2.86°F {1.59°C) above the 20" century average. This was the highest for
Januam—h;’larch in the 1880-2015 record, surpassing the previous record of 2002 by 0.09°F
{0.05°C).”

Historically, there have been few independent efforts to record and evaluate water temperatures
in Mad River. Lewis et al. {2001} compiled a report for the Forast Science Project [FSP) in 2000,
entitled: “Regional Assessment of Stream Temperatures across Morthern California and Their
Relationship to Various Landscape-Level and Site-Specific Attributes.” In their report, Lewis et al.
compared Mad River stream temperatures from, “a site ilocated on the North Fork of the Mad
River near Korbel, CA, the periodic maximum water temperature in 1952 was 22°C with a
maximum air temperature on that day of 17.8°C {Figure 1 1.12). Nearly forty years later, at a FSP
site located about 1700 m downstream from the USGS site, the highest daily maximum water
temperature was 23°C." Lewis and his team report there was a 1°C increase in the highest daily
temperatura from 1953 to 1998,

Green Diamond Resource Company {GDRC, formerly Simpson Timber Company) has collected
summer time water tamperature data in several tributaries of Mad River including: Boulder Creek
1994 - 2014, Maple Creek 1594 - 2014, Cafion Creek 1994 - 2014, Lindsay Creek 1994 - 2014, Dry
Creek 1994-2014, Devil Creek 1997-2013, Simpson Creek 1997-2014, Mill Creek 1997-2014, Bug
Creek 1957 — 2003, Deer Creek 1998 — 2003, Coyote Creek, 1999 — 2003, 1999 - 2014, and
Boundary Creek 2007 — 2014 {personal communication Matt House 2015}. In addition to FSP,

* Mad River Watershed Aszessment
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USGS and Green Diamond temperature data, Dennis Halligan collected temperaturas in Hall and
Quarry Creek fram 1995 till 1998 for the Fisheries Monitoring Program for Gravel Extraction
operations on the Mad River. No attempt has been made to compile or compare these studies to
date, nor has any known attampt been made to create and implement a watershed-wide
sampling plan for Mad River and key tributaries until 2014, when this study was developed.

The goal of the Mad River Continuous Temperature Monitoring Study {MRCTMS) is to sample
water temperatures in more Jocations than have been historically sampled, and to gain greater
insight regarding stream temperatures at as many locations as possible in the mainstem and
tributaries. This first year of the study is an attempt to begin a comprehensive approach to
stream temperature monitering in the Mad River watershed.

To accomplish our goal, Mad River Alliance {MRA} worked in cooperation with the Blue Lake
Rancheria (BLR}, Green Diamond Resource Company {GDRCo}, and 5ix Rivers National Forest
{6RNF) with a group from Youth Conservation Corps (YCC), to deploy 20 HOBO temperature
logpers throughout the watershed from June-October 2014, This preliminary repart is our
attempt to document and understand how water temperatures in Mad River may be affected by
both managed and natural canditions by collecting and providing temperature data for
comparison to historical data for long term comprehensive trend monitoring. One goa! behind
the MRCTMS is to create a repeatable, annual effort to establish a long-term data set to
understand trends in stream temperature throughout the Mad River watershed.

Methods & Materials

MRCTMS consists of 2 integral parts: guiding documents and physical equipment to collect and
process collected data. Guiding documents consist of a Memorandum of Understanding (MOU)
between parties, which outlines roles and responsibilities for each participating party; a Sampling
Plan {SP} and Quality Assurance Project Plan {QAPP] which explains the methods and materials
used to implement the calibration, deployment, and retrieval of HOBO loggers, data processing
and reporting related to this study. The physical equipment consists of HOBO continuous
temperature loggers, PVC tubes and galvanized pipe end caps used to create secure housings for
HOBOs, and braided wire cable to secure HOBOs to their respective sampling sites; a field record
book and reference photographs to give proper guidance to the deployment and retrievai sites of
HOBOs and collact metadata about the deployment/retrieval sites. The 5P and QAPP as well as
the transcribed field notes are inciuded in this report in the appendix.

Site selection was completed using local knowledge and aided by satellite mapping software.
Using known available access points and known holding habitats for salmonid species, a priority
list of accessible sites was created. Public access is extremely limited in the stretch of Mad River
between the towns of Mad River and Elue Lake, 50 some desired monitoring sites in the
mainstem as well as tributaries were unable to be accessed for the purpose of this study. With
availatile public access points, coverage of the entire basin, between R W, Matthews Dam and the
mouth of Mad River was achtaved. 5ee maps below for actual deployment sites.
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Implementation

16 of the HOBO deplaoyments occurred over the course of 3 days: July 15-17™, 2014. This includes
all sites from middie Mad River to the mouth. Due to unseen logistical reasons, 3 HOBOs in the
upper watershed were not deployed until August 4™ and 5™, 2014. 1 One HOBO was not
deployed at all, due to access issues.

A HOBO for one site, Mad River at HWY 36 Bridge was accidentally switched with another
identical HOBO logger owned by BRNF. It was calibrated according to manufacturer’s
specifications and there is no concern of data inaccuracy for this site.

To assist in the retrieval process, detailed field notes and photographs were taken, and GPS
coordinates were collected. During the deployment and retrieval periods, metadata about site
conditions were also gathered, These metadata fields include:

* People deploying/retrieving HOBOs

= Habitat type

*  Canopy cover

* Physical description of site conditions

*  Presence/absence of birds/wildlife/fish species/algae

All 19 HOBOs were successfully retrieved fram October 11-13".
It is of special importance to note that these deployments and retrievals were completed by a
number of volunteers that represent different agencies, Tribes, and organizations, including:
* Jacoh Pounds, BLR and MRA
* Dave Feral, MRA
*  Matt House, GORC
* Karen Kenfield, 6RNF
s«  Leslie Wolff, NOAA
* Michelle Gilray California Departrment of Fish and Wildlife
*  Carclyn Cook
*  Mad River YCC crew
* Hollie Hall
* Steven Lazar

Data

For the purpose of this study, HOBO temperature loggers were used to collect the data every 1
hour and 20 minutes. These instruments were calibrated to manufacturer’s specifications and in
accordance to GDRCe's aquatic monitoring protocols. Although there are many different types
and manufacturers of continuous temperature recording technology, GDORCo offered 20 HOBOs
that had previously been used for their own required monitoring efforts. GDRCo also offered to
download and process the data in accordance with their aguatic menitaring protocols to assist
with this study. Without this key assistance, this study would not have been possible.

Data were downloaded off of each individual HOEQ and processed with the proprietary
HOBOware software by Onset. For each site, a visual {graph} report summary was created, and
GDRC provided both raw and trimmed data summaries in .csv format in Microsoft Excel



spreadsheets. All the trimmed data spraadsheets are included in the appendix to this document,
and the visual data summaries are in the Findings section.

Findings

The data show that most of the malnstem sites were relatively warm, with the highest single
temperature recorded at the site above Puter Creek on October 4, 25.09 dagrees Celsius(C). The
warmest 7 day average period was above 20°C at 11 of 19 sites.

The following is 2 summary of the maximum and average temperatures for all sites, and graphic

breakdowns of 7-day average maximum, minimum, and average temperatures collected for each
site.
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Figure 1: Temperatura Profiles for CANDNEK (2014), Site: 10000657
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Figure 2: Temperature Profiles for HALLCK (2044), Site: 10000658
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Figure 3: Temperature Profiles for LINDSAYCK [2014), SHhe: 10000660

13
T304

802014 B24/2014 72014 2/21/2014

Date

Sol20

AV HEEN DIAMOND
RESOURCE COMPANY

— TOMAVG
— TDOMMX



AVGREEN DIAMOND
RESOIURCE COMPARMNY

26
24

20 |
18
16
14

Tempersture (dug C)

22 —

18

Tempersture (deg C)
I

Temperature Monitoring Summary Report

Figura 4; Temperature Profilus for MRARIDGE (2644}, Site; 10000651

—

15

BI2472014 aI7IZ014

Date

TIZT2044 AT B

Gof 20

92112014

VS2014

AVGREEN DIAMOND
RESDHUIRCE COM PA MY

— TOMAYG
—— TOMR



AVCREEN DIAMONT e Lﬂ.ﬂﬂﬂmnz CHAMOMND
RESOLRCE COMPANY Temperature Monitoring Summary Report RESOILTIRCE O PA Y

Figura 5: Tamperatzee Profiles for MRCOUNTYLENE (2014), 3ite: TROOMHIGE
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Figure 6: Temperature Profilis for MRESSEX (2014), Site: 10000884
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Figura 7; Tampersiure Profiles for MRHALE (2044], Site; 10000565
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Figure 16: Temparaturs Profiles for RMREIGATR (2074), Site: 10000674
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Conclusions

Evaluation of the maximum temperature recorded during the monitoring peried (Tmax) and the
Mean Weekly Average Temperature (7ZDMAVG(a)] reveal that in some areas of the Mad River and
tributaries, temperatures are reaching lethal thresholds for salmenids. One salmonid population
of particular interest is adult summer run steelhead. Summer steelhead populations are found in
mainstems and tributaries of Smith River, Klamath River, Trinity River, Mad River, Eel River, and in
Redwood Creek [personal communication Seth Naman NOAA fisheries 2015). Nowhera in
California are summer steethead considered abundant —the runs in many streams consist of less
than 100 fish {Barnhart 1986; CDFG unpublished data), and the most recent population
assessment for Mad River is 322 adults {2014 Mad river summer 5teelhead Dive Report]. Summer
stealhead enter Mad River in late winter through early spring and must find deep poals with cold
water, adequate food, and protection from predators to survive hot summer months until they
spawn the following fall or winter.

As pointed aut in the introduction, negative impacts of climate change may have a direct impact
on threatened summer steelhead populations. Though our data suggest locations alang the Mad
River approaches lethal thresholds for salmonids, it is important to nete cold water inputs fram
tributaries such as Canon Craek, Lindsay Creek, Warren Creek, and Widow White Creek are
providing cold water refugia and water releases from Mathews Dam may assist summer run
steelhead by providing a greater guantity and guality of water better suited to assist survival of
these fish during low-low season. The cold water refugia and augmented flows provide a thermal
buffer, which may be the difference between the survival or loss of summer steelhead in Mad
River. Other factors that influence temperatures in Mad River and its tributaries include: ambient
air temperature, percent canopy cover, hyporheic inflow, other cold water tributary/spring
inflow, and gravel seeps.

The effectiveness of the MRCTMS is based on inherit design limitations include: sampling period,
sarmnpling locations and access, {no) budget, lzck of dedicated equipment (HOBOs), reliance on
volunteer labor, and Mad River being a low priority for state and federal monitoring efforts and
funding all present a challenge to the cantinuaticn of the CTMS as a leng-term study. To continue
the MRCTMS, more partnerships and funding sources will need to be identified and sourced to
support this effort.
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1. Introduction

This Sampling Plan {SP] and Quality Assurance Project Plan (QAPP) is
intended to offer clear instruction and guide all activities and efforts to collect
continuocus temperature monitoring data on Mad River during low-flow, warm
weathcr periods, The purpose of this study is to create a data set to determine
mainstem and tributary temperatures in key locations throughout the Mad River
Watershed; to gather and process data in such a way that it is representative and
repeatable and ensure data is of sound quality.

This document consists of 3 parts:

= The Sampling Plan, which outlines and describes equipment, sampling
timing, locaticns, and methods.

* A Quality Assurance Project Plan, which outlines and describes
cquipment calibration, data collection and analysis, and Quality
Assurance/Quality Control methods (QA/QC)

* A Memorandum of Understanding [MOU] between Green Diamond
Resource Company (GDRC) and Mad River Ailiance (MRA} regarding the
cguipment loamn.

Additionally, documents related to equipment or any other information
necessary to ensure this project functions properly will be attached in an appendix.



Z. Background

The Envirenmental Protection Agency (EPA] listed Mad River as impaired for
temperature in 2005 on the Clean Water Act {(CWA] Section 303d list. A temperature
Total Maximum Daily Load [TMDL) does not yet exist for Mad River. Mad River was
first listed on the 303d list in 1992 for sediment/siltation/turbidity, and in 2007 the
TMDL was released for that particular listing.

Very little monitoring has heen done to record ambient stream temperature
continuously in Mad River, and therefore, this project should help fill in existing data
gaps and further understanding of how Mad River is functioning. The Humboldt Bay
Municipal Water District (HEMWD), the owner and operator of Matthews Dam and
the party responsible for delivery of bulk water to industry and municipalities in the
llumkboldt Bay area is interested in how flow releases from the dam affects water
quality in the lower Mad River. Little is known about how dam releases affect the
guality and quantity of water in lower Mad River and this study will help to fill in
data gaps to aid in making informed decisions about water releases.

Stream temperature is a critical component of overall watershed health in Mad
River, especially because Mad River supports multiple runs of anadromous fish.
These species include pacific lamprey, summer and fall/winter steelhead,
fall/winter Chinook salmon, and fall/winter coho salmon. Historically, culachon and
green sturgeon were also reported to inhabit Mad River.

These fish species have a mortality threshold of about 73 degrees Fahrenheit, or
approximately 23 degrees Celsius. Because of this, cool overall stream
temperatures, cold-water tributary confluence refugia, and hyperheic connections
where ground-surface water seeps emerge from substrate are critical habitats.
These habitats are especially crucial during the hotter, low-flow periods of the year,
typically June-October, and this study is designed to operate during that time frame.

3. Project/Task Description

This Continuous Temperature Monitoring Study (CTMS) will be implemented
by GDRC staff, MRA staff and BLR staff. Having a clear description of the
responsibilities and rales of all parties, as well as defining and documenting the
implementation is crucial.

GDRL staff is responsible for:
= Providing the 110BO temperature {HOBOs) loggers to record data

= (alibrating the HOBOs as per the manufacturer’s instruction



* Downloading, processing, and analyzing the data in a manner
cunsistent with GDRC’s QAPP and making the data availahle to
MRA

Because GRDC is operating under their own approved QAPP, details
pertaining to their responsibilities will be referenced only and not included in this

QAPP.

MRA Staff or Volunteers are responsible for:

(reating and maintaining this Sampling Plan and QAPP

Picking up the HOBQs from GDRC after they have been
calibrated

Deploying the HOBOs in accordance with this Sampling Plan
(SP).

Retrieving the HOBOs in accordance with this SP.

Returning the HOBOs to GDRC within one week of retrieval, in
a condition as close to when they were loaned out as possible.

Documenting the deployment/retrieval effort to create an
adaptive management plan for future deployment/retrieval
evenls, as necessary.

Writing a Summary Report (SR)

Making the data available to the public and interested parties.

BLR Staff are responsible for:

Assisting MRA staft or velunteers with all of the duties listed
above under the ‘MRA Staff or Volunteers are responsible for:’
haading.

Technical assistance and capacity building for the CTMS Study.



4. Deployment

At least 2 people are needed to both deploy and retrieve the HOBOs. The
same people that deploy the HOBOs should be the same pecple that retrieve the
HQBOs, to ensure efficient and proper recovery of each HOBO. If the same people
cannot return to retrieve the HOBOs, due to scheduling contflicts, emergency, illness,
etc., then the procedures outlined in this QAPP in regards to deployment and
retrieval (logbook, photos, GPS points) should guide substitute people to the sites
with reasonable ease and efficiency.

Fvery effort will be made to ensure both deployment and retrieval will be done in
one day. If this is not possible, every effort will be made to deploy and retrieve all
HOBOs in the fewest number of days possible. This may mean beginning very early
in the morning and working throughout the entire day(s} of deployment/retrieval.

The target window for deployment will take place June 1 - October 31, and will be
adjusted based on water year and flow, taking into consideration annual weather
patterns and % of precipitation above or below normal. If a lavge storm event, one
that would bring the flow above 200 cfs at the USGS highway 299 gauge, is predicted
to Fall within that window, HOBOs will be pulled to prevent loss of equipment and
data.

When HOBOs are initially picked up from GDRC, a spreadsheet with the date and
time, each individual serial number and condition of HOBD, and person picking up
HOBO will be signed by the person at GDRC and person picking up the HOBOs. Upon
return, the same sheet will be used to sign in all the HOROs.

During every deployment, a GPS point and at least two photes will be captured to
ensure retrieval of each HOBO. A detailed descripticn of the access and placement
location of the HOBO will also be recorded, along with stream features (stream
boulders, tributary junctions, or other reference markers}.

HOBO deployment points will NOT be flagged to discourage theft and vandalism.
This makes the information recorded with the logbook, photos, and GP5 extremely
important and valuable to the retrieval of the HOBOs.

Subsequent deployments will be lacated in the same location, to ensure consistency
and data comparability between years and sites.

5. Retrieval
When retrieving the HOBOs, serial number, site name, date, and time of

retrieval will be written on flagging and tied diractly to the HOBO unit, to maintain
site accuracy. This information will also be recorded in the logbook.



6. Documentation

Documentation is key throughout the process of deployment and retrieval of
the HOBOs to ensurc proper deployment and retrieval practices are used and data
collected is accurate. The process of documentation begins with creating a sampling
map with desired monitoring sites. Once the number of HOBOs available to monitor
temperature is known, sites will be selected from the map {Appendix A). [f the
numher of HOBOs Auctuates from year-to-year, a core set of sites will be established
then a second tier, third, etc. This [s to establish long-term datasets for the purpose
of this CTMS.

When setting out to deploy or retrieve a HOBO, a dedicated loghook and
camera will accompany the person(s) doing the deployment/retrieval. The
loghook should always capture this information at every site:

Site Name

Date

Time

Person/people deploying HOBOs

Number of HOBOs deployed
Serial number of HOB(s

Site conditions:
Habitat type (pool/riffle/run)
Water Depth (cstimate)
Cover (% estimate]
Presence/abscnce of algae (photegraph if possibie)
Presence/absence of fish species (photograph if possible)
Evidence of human or animal activity (photograph if passihle)
Condition of BOBO on deployment/retrieval
And any other information that is directly related to this CTMS

Photos will be used to capture key identifying features of sampling sites to aid in the
retrieval of the HOBOs, and capture ambient environmental conditions at each site.
At least two will be taken at each site. Digital copies of photos will be kepton a
computer and flash drive for backup, along with the logbook to ensure safekeeping.
The logbecek, flash drive, and all asseciated documentation materials will be kept by
MRA.

At the end of each deployment/retrieval cycle, an evaluation of
deployment/retrieval procedures will be discussed between appropriate parties to
determinc whether the deployment/retrieval procedures and documentation is
sufficient to create representative, meaningful datasets. If it is determined that the
deployment/retrieval or documentation procedures require updates, necessary
actions will be taken to update the SP.



7. Data Quality Objectives

The Data Quality Objectives {DQOs) for this CTMS are as follows:
»  100% of the HOROs are deployed and retrieved successfully,
according to the guidelines in the SP.

» All documentation of the deployment and retrieval is noted in the
logbook, according to the 5P.

= (% HOBO failure rate.

8. Instrument Testing, Inspection, and Maintenance Requirements

All HOBQs will be inspected and ensured to be of proper working order by
GLRC staff according to their QAPP and manufacturer’s recommendations before
deployment. If HOBOs are found to be not in proper working order, they will not be
used for this CTMS,

9, Instrument Calibration and Frequency

All HOBOs will be calibrated to manufacturer’s standards, according to the
guidelines set by GDRC's QAPP. Calibration will occur before deployment every year.
If a HOBQ fails calibration or docs or cannot calibrate according to GDRC's QAPP, it
will not be used for this CTMA.

10. Data Management

GDRC will download, storp, analyze, and make available data from the HOBOs
used for the purpose of this CTMS. GDRC will handle these data in the same manner
they download, store, and analyze data for their own studies, and according to
guidelines in their QAPP. GDRC wili review, validate, and verify all data from the
HOBOs for this CTMS, according to their QAPP. Data reviewed, validated, and
verified in this manner will be considered acceptable for analysis.

Data for the {TMS will then be delivered to MRA and written into a report by MRA
that will be made publicly available on their wehsite or however they see fit.
Requests for the CTMS data will be handled by a MRA representative.



11. Assessments and Response

Following the annual data analysis, an assessment will he made to determine
whether or not the DQOs were met. If DQOs are not met, further analysis will be
implemented to determine what caused the failure to meet the DQO and an
appropriate modification of the SP will be made to ensure DQOs are met

To determine whether or not DQOs are met, MRA will:
* Review the logbook to sce if any complications are noted.

» Compliance or failure to mect DQ0s will be noted in the logbook.

Based on the findings of the DQO assessment for each site, an appropriate responsc
and update of the 5P will follow. These actiuns will be recorded and written in a
Summary Report (SR] that will catalogue the data collected, success or failure of
each site to comply with DQOs and actions taken to achieve DQOs in following
sampling periods. This report will be written by a MRA representative, and
completed in a reasonable timeframe, but before the sampling period for the
following year begins.

Upon completion of this report, data and the report will be made available for the
public. To ¢nsure future safety of equipment and sampling sites, exact sites will not
be revealed, but referred in the reports in a general manner.

This report will contain:
* Number of sites sampled

Number of sites that met DQOs

* Number of sites that did not meet DQOs

* Summary of continuous monitoring data

* Number of instances where water temperature exceeds basin

Water Quality Standards

It will be the responsibility of MRA to respond to inquiries for the report and
distribute them to interested parties. Additionally, an MRA representative will
handle any requests for raw data.



Appendix:
F. Maps and Proposed Sites
G. Manufacturers' Information for HOBO loggers
H. GDRC QAPP for Calibration
I. MDU
]. Signin/foutsheet

A. Maps and proposed sites for the CTM5
9. Sites will be selected and recorded in 2014, the initial year of the
study, and then more accurate maps will be made. These maps are
intended to give a general idea of preferred monitoring locations.
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B. Manufacturers’ Information for HOBO loggers

HOBD Water Temperature Pro v2 Data Logger - U22-001

Water Temperzture (00 L)

Qty 1-9 1098 | 100+ |
$Us $129 | $120 $110

Contact Dpamt wt 1 BHI-563-43 77
Moasures

Tempe-acre, Helur Lae).

Features:

. AR 7 CTade Measuremeiks A1 - 0 wlfaaak’e pricz
L wharzpacal b 130 reters 007 e )
H

Lale rewriind ul l275 than J0 securly u e (a0 T 023 Mterfoo

Description:

Tre HOEL wyaker Ta-ap P 22 15 carcile A2 2 2=k resga. hon
Comp sbe wibil 3 gmesrens AAraon o =3, 290 spce s, 1
¢ Taasaces femoerpbures P-ogaeers 4330 290 3IM0 T
L T I IR T = BT ) =1 FURNINCFIEN

5 wnrergropl, streaqlired e e - Fon fwrzacad
cuplppmeenl 20 or RAlE M2mr Fomaver, | ece &eTeTa
W0 w2's cobog DS mterkna rakes of possle e oo Tl A
seup wlnle e @020 15 wWek a0 arge ez er, 8 sali adicdon
sred s regured woeal o Ars aln B pers bare

s erae s I sually s (RS Seler artintiae Shocd,

QRS TIC W MEQUITEL; Lo PR 3snmalad B3l Had e e
Fianll:

Mgt Bl P+

H

Detailed Speciﬁcatinns: Optlcal intortace for data trandtar - click te zoom

Opsratian rarge’ s A0 - x TRATC | A0A% kg LoUA" ) w40, TElmLsndla e Exmperaky-e ol SEAC (1 X7ARFL N sz oer
ecurary Ae0 2800 o 0A% b SOATC (A &0 38heF Tom a0f o L22d01)

Hamee-abiar: OORRRET 1 2IEAC L0 Odh 1 Ak fomd

Raraarss bincs 3% 5 MALEIS I wate s Ld e ES 480 SIE Ag & ardees (ppeal]

tlalality * il C.LASC 0 LAA" L) 2 ypiar
Logoer

Fadiogrie £ Sca: B= L rupabz aes meeibn AT ¢ GIEES (32E x LedR0)

gbkerpe 20T OAA TRMT L dam, ackarg erep A eenle SHLY

dackery e Qlppesal 25710 5 gears with Lmom b ve yeeakar o3qitg cileres.

i g TAGT 0 ablE G4 Lris ey DR K. 42,000 LAk - MRerakn e mee e e &

weppl.: 47001502,

Mmersans 330 4 T11% 02 cwaaiar dlametes, 104 ungd 3000 lerghn: mi iy Peez 5.3 Tew LG 28 rws) dianetar
Wrttad materials: Fobegopyleoe 0ann, FIRMAE 3-- 1y, wemlnss sheal =g - oo

ANCwdr 3y (=i gemesl RL3 g (003 0el) In fesk waker gl 2SARTAFIATFL 17 4 D15 wee] Al apzonz. ek

Alzza-groc”: e 130 e (400 CES

Zaackioraps 1% an (5N A ar A4 o JOANL {32RSF 10 BELIF)

L33g07c wrmmval el e o6 NLIHAIS KRGIING IF peevals, w0 LE 0006 peemdeuad G akerez £ ane b parinns; [0gging inesowald fre o 1 secard o LY Foues, I E

HIBOwm i sotoears irancdl
Laach mades: [mmadiate szarl @ dwlagos st
CTeac Maces: O aas wlele lnggeg: stap ard abbaee

B ray Incmeoa Babm =y wall4gw a1 33 22w 0 ssbe wordsn aac cotiarally ogesed o cafakile ow e oy aifissdian 7 datarle

ir

crifcate dvallubee e duhitg wl omcz
The: CF Marc g klert es 2z peadie as oo oying with all & avars directlies e Sweazes Uslor £

“TMPURTAKNT: The plashic £as2 m bamoars ap e a0 oo mazrake ey e 1950 acdai, Ik logyyr 5 dpoyes I0d kaualen w e 0 kempL e e draps el 2067,
e ake Sure e laycer B A 520 g aag Is rot palled s Stck, Retusn e B0ed b abe-e -Z0RrE petie hodlieg.

12



C. GDRC QAPP

Green Diamond Resource Co

Property-wide Water Temperature Monitoring
June 2014

Backyround and Objectives
dtream water temperature monitoring on Green Diamond Timberlands began in
1394 and is ongoing tuday. As part of Rapid Response Menitoring, water
temperature will be monitered on an annual basis within both Class [ and 11
watercourses throughout the Plan Area.
The following objectives have been developed for water temperature monitering:

* Document the highest
a] 7DMAYG fhighest 7-day moving average of all recorded tem peratures),

b) 7DMMX  (highest 7-day moving average of the maximum daily
temperatures); this statistic is synonymous with Maximum Weekly
Maximum Temperature (MWMT, Welsh et al,, 200 1].

c} Seasonal temperature fluctuations for each site for both Class I and Class
IT watercourses.

* Identify stream reaches with temperatures that have the potential to exceed the
monitering thresholds relative to the drainage area ahave the monitoring site for
both Class T and Class [[ watercourses.

Class I and II Watercourse Monitoring Methods

Equipment 5pecifications and Replacement

Water temperature data is collected using HOBO+ Water Temperature Pro v2 data
loggers (U22-001, Onset Computer Corparation, Bourne, MA). This data logger has
an operational range in water (-40°C tu 50 ¢C) and accuracy (= 0.21 2C at 0 »C to +50
°C) that is suitable for satisfying the objectives of this moenitoring project. The
battery in this data logger is not replaceable and has a life expectancy of six years.
Additional details on specifications for this equipment can be found on the
manufacturer's website.

Data loggers used for this monitoring program will not be more than six vears old to
avoid battery failure during any deployment and data loggers will be retired once
they exceed their life cxpectancy. Prior to 2010 comparable data loggers (e.g., I'idbiT
and HOBO Water Temperature Pro) produced by the same manufacture were used
to measure water temperature for this project. Replacement data loggers may difter
from the current medel to keep up with technological advances in moniforing
equipment.
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Equipment Calibration

The annual calibration of all recorders (i.e,, data loggers) is necessary to ensure that
all deployed recorders operate within the manufacturer’s specifications during each
monitoring period and that batteries are in good condition. The calibration process
is not an attempt at documenting precision beyond that of the manufacturer's
specifications or an attempt at establishing correction factors ta be applied to the
data after retrieval. Any recorder that fails calibration will be calibrated again
before it is returned to the manufacture for repair or replacement.

At the beginning of each field-monitoring season every data logper scheduled for
deploymenl is calibrated, in an ice bath using the procedure described below.

1.

Make an ice bath using an ice chest (size & 70 quart) filled approximately half
way with crushed ice and water to produce a slurry.

Using a NIST certified thermometer, verify that the water temperature is at ar
slightly less than 0 °C. The water temperature will vary slightly from 0 oC
depending on the purity of the water.

Launch data loggers with a logging interval of 30 seconds. Only calibrate a
maxitmum of 60 loggers at any one Lime.

Place launched recorders into the ice bath ensuring that the sensor is fully
submerged on each data logger.

Allow data loggers to coliect data n ice bath for at least threc hours allowing
time for acclimation of both the recorders and the water. Periodically record the
bath temperature using the certified thermometer during this time. Do not
move or disturb the ice bath during this time period.

Remove all ice from the ice bath, Jeaving only the recorders and the remaining
water. Place the cooler at room temperature to allow the water to gradually
warm to the ambient temperature. Periodically record the bath temperature
using the certified thermometer.

Remove and download water temperature data from all data loggers.

Review the thermograph for each data logger and verify that the data are
consistent with the expected water temperature values recorded during the
deployment. Details for the verification process are below.

Each data logger is calibrated to ensure that it consistently and accurately recorded
the expected water temperature (i.e., temperature measured by the certified
thermometer) while in the ice bath and during the warming period. Data logger
temperature measurements must be within the specified accuracy for the
equipment used (e.g., + 0.2 2C} when compared to the expected temperatures.
During the warming period, consistent warming is also assessed. Temperature
increases greater than 0.2°C between measurements suggests a problem with the
data logger and it must be recalibrated before deployment.
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