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-Ash-Free Dry Mass

-AnimasLa Plata Project

-Animas River Stakeholders Group
-Animas Watershe®artnership formerly Animas River Nutrient
Workgroup

-Bureau of Land Management

-Best Management Practices

-Bureau of Reclamation

-Colorado Division of Wildlife
-Colorado Department of Public Health and Environment
-Data Quality Indicators

-Data Quality Objectives

-Hydrologic Unit Code

-Lowest Practical Taxonomic Level
-Matrix Spikes

-Matrix Spike Duplicates

-New Mexico Environment Dmartment
-Quality Assurance

-Quality Control

-Sampling Analysis Project Plan
-Surface Water Quality Bureau
-Southern Ute Indian Tribe

-To Be Determined

-Water Quality Department

-Total Kjeldahl Nitrogen

-Uranium Mill Tailings Remedial Action
-U.S. Geological Survey

-Water Quality Control Division

-Water Quality Standards

-Waste Water Treatment Plant



A1 Sampling Project Management

A-3 1 Distribution List
TBD

A-47 Sampling Project or Task Organization

Name Project Title/Responsibility
Janet Wolf Animas Watershed Partnership Contact
Marcella Hutchinson EPA Region 8 Nonpoint Source Project
Officer
Nelly Smith EPA Region 6 Nonpoint Source Project
Officer
Lucia Machado CDPHE Nonpoint Source Coordinator
Abe Franklin NMED Watershed Protection Section
Manager
Michiko Burns SUIT Water Quality Department
Project QA Officer SAPP responsibilities
Barb Horn Colorado RiveWatch— volunteer efforts
TBD Bureau of Reclamain
TBD USGS
Field/Sampling Leader
TBD
Laboratory Manager/Leader
TBD

A-571 Problem Definition/Background i Sampling Needs

| i Problem Statement

The Animas Watershed Partnership (AVéBjouted from the initiaAnimas River

Nutrient Workgroupwvhich formed in2002 in response to a survegnductedn the

Animas River by personnel of tMVIED-SWQB during the summer of 2002. During

the same period, biologists and river users within Colorado and the Southern Ute Indian
Reservation also noticed large qgtiaes of algae in the river. These observations
indicated that the assimilative capacity of the Animas River for nutrients was exceeded.
Through collaboration, ARNVparticipants conduela synopti c study from
Bridge, north of Durango, CO to tltenfluence with the San Juan River in Farmington,
NM. Over a three year period (2003, 2004, & 2005) periphyton biomass, total nitrogen,
total phosphoroysand benthic macroinvertebratemmunity composition were

measured at 12 sites in the Animas Rivet at four reference sitegligh concentrations

of chlorophylta, AFDM, total nitrogen, total phosphorous as well as degraded
macroinvertebrate communitiesere detectedscompared to reference sit@s the



Animas during all three years of samplin@onclusions from this initial study indicated
a need for coordination of sampling efforts in the Animas Riwefuture
implementation and mitigation efforts to identify and reduce nutrient pollution in the
watershed.

In 2004,based on their 2003 nutrieassessment of the Animagew Mexico listed the
Animas River on their Clean Water Act Section 303(d} &stl finalized a TMDL in

200%. Currently,NMED has funded one 319 project to identify sources of nutrients on
the Animas River and one project tevglop a watershed plan and implement a small

BMP project to address nutrient sources. Colorado has also provided 319 funds towards
the watershed effort and the ARNW has acquired funds from a number of other sources.

The Animas River from its confluencettvthe San Juan River upstream to Aztec, NM is
currently on New Mexico’s 303(d) Ilist of 1 mp
was on the list for E. coli until 2007. Between Aztec and the Colorado State line the

Animas River is also listed for terapature. The Southern Ute Indian Tribe (SUIT) has

not listed the Animas River as impaired or threatened because their standards, though

adopted by the Tribe, have not been approved by EPA. SUIT Water Quality Program

continues to monitor the river for nwgrit enrichment, fecal coliform,

sedimentation/siltation, acute toxicity, and temperature pollution concerns. The river is

also |listed on Colorado’s 305(b) Ilist for st
heavy metals in the upper basin.

Current samplingfforts on the Animas include 4 sites monitored by NMED for nutrient
concentrations and response variables on a 3 year rotating basis. TR&\GRRT

monitors water chemistry at 2 sites biannually araetroinvertebrates annually. The
Colorado WQCD sampldglhe Animas on a rotational basis at the USGS gauge in
Durango (ANIDURCO). The USGS has 4 gauges on the Animas where they obtain
some water quality data and the BOR samples river water at four stations every other
month along with Colorado Riv&¥atch thasamples six stations. The ARSG samples
annually in the upper basin. Unfortunately, none of these sampling efforts are or were
part of a largercoordinated effort.The primary goal of the AWP is to develop a
common sampling and analysis plan to gatimersistent and comparable data across the
political boundaries in the Animas River Watershed.

Historically, the Animas has been impacted by kraxck mining and ore processing in

the upper basin near Silverton, CO. Immediately downstream of DurangogCO th

Animas was heavily impacted by ore processing at the old smelter plant that permanently
shut down in 1963 and is currently a Department of Energy Uranium Mill Tailings
Remedial Action (UMTRA) sité Ground water at the site is still considered polluted.

1 http://www.nmenv.state.nm.us/swagb/protocols/AnimasNutrientsAssessment2003.pdf
2 http://www.nmenv.state.nm.us/swaqb/Projects/SanJuan/TMDL1/index.html

3 http://www.em.doe.gov/bemr/BEMRSites/duraas
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Currently, high population growth and development without a plan for protection of the
river and a lack of data on nutrients from both point andpwnt sources of pollution

are matters of concern for the AWP. Water diversions in general are acmrloern as
they concentrate downstream pollutant sources.

The Animas, from its origin to its termination, passes through many political boundaries,
and is the reason for the coordination efforts among the AWP to identify pollutants and
collaborate resaues toward common goals and objectivdde river originates above
Silverton, CO, flows through the Reservation of the Southern Ute Indian Tribe (both in
EPA Region 8) and into New Mexico within EPA Region 6. Five municipalities are
adjacent to the rive Silverton and Durango, C@ztec, Flora Vista and Farmington,

NM. The headwaters of the Animas are in San Juan County, CO, and the river flows
through LaPlata County, CO, and into San Juan County, NM.

The project area encompasses the main stehedknimas River and its 17 major
tributaries (USGS HUC 14080104). The Animas watershed is rod@llygquare mike
located in southwest Colorado and northwest New Mex@oe objective of the AWP is

to develop a common sampling and analysis plan, appioy&PA Region 8 and EPA
Region 6 Quality Assurance Offices, to gather quality assured data across the political
boundaries in the Animas River Watershed.

II T Intended Use of Data

This SAPP is intended to coordinate the sampling efforts of all stakeh®in the

Animas River watershed by serving as a guide for sample collection. Samples to be
collected include:benthicmacroinvertebrag nitrate/nitrite, ammonia, total Kjeldahl
nitrogen (TKN), orthophosphate, total phosphorus, periphyton biomassiradas
concentrations oAFDM and chlorophyHa and species composition of algae. Methods,
procedures and protocols for each parameter can be found in the appendices.

This Sampling and AnalysiBrojectPlan (SARP) will serve as guidance and protocol to
sampling and analysis efforts conducted along the Animas River watershed among
various water quality entities, including the State(s) of New Mexico and Colorado, the
Southern Ute Indian Tribe, and Cities of Durango, CO and Farmington, NM in a
collaborativeeffort to conduct nutrient data collection. This effort is supplemental to
monitoring and sampling the Animas River Nutrient Workgroup performed from- 2003
2005, and has since then, formally evolved into the Animas Watershed Partnership (as of
May 2007) wth goals of developing an Animas River Watershed Management Plan with
guidance from USEPA.

A-61 Sampling Project or Task Description

| 7 Problem Statement



The area being investigated is the Animas River, a free flowing stream, dependent upon
winter precipitation to maintain a regular seasonal flow regime. Over its length seventeen
major tributaries, located primarily on public and Tribal lands, contribute to flows in the
river (Figures 1& 2). It is the largest tributary of the San Juan RiVée headwaters of

the Animas originate in the snowfields above Silverton, CO in the San Juan Mountains
and terminate in the San Juan River in Farmington, NM.

The river has an average annual flow volume of approximately 617,000 acre feet. The
river flows throughpublic and private lanéh the states of Colorado and New Mexico,

and tribal trust and fee land in the exterior boundaries of the Southern Ute Indian
Reservation. The watershed is subjed ta@riety of land uses including undeveloped,
urban,erergy developmengnd agricultural areas. The sample sites are distributed along
the length of the river from as far north as Silverton, CO and as far south as Farmington,
NM. The specific location of the site or sampling area is shovngure 2 andradde 1.

The river flows through steep terrain in an incised canyon for over 30 miles before
entering the depositional area of the Animas Valley where it meanders in an open,
glaciated valley. At the city of Durango the river flows through glacial termioaaimes,
acquiring a steeper gradient until it reaches the CO#&Mdi¢line where it slows until it
reaches the San Juan River in Farmington, NM.

Twenty-one sampling sites, located throughout the watershed starting near the
headwaters of the Animas dowmthe terminus in the San Juan RivEour sites located
in the San Juan and Piedra River watersheds were chpska ANWGas reference
sites at similar latitudes and elevatidiablel and Figure g Samples sites were
chosen based on where histatidata had been collected by the various agencies that
sample regularly on the Animas, San Juan, and Piedra Rivers.

Presently, one major concern in the watershed is urban development without adequate

best management pr act i rpasetopidted®sursage waters. i nf r ast
Recent permit violations at the Bayfield San
Plan? and problems with waste management by the City of Dutartgare examples of

i nadequate BMP’'s and | ack of infrastructure.

Given the current shortage of protection from population growth and development in the
Animas River Watershed, nutrient enrichment of the river is inevitable. A serious and
concerted effort to: 1) reduce nitrogen and phosphorus loading and 2) maintain and
increase the assimilative capacity of the Animas River, will decrease the inevitability that
nutrient enrichment will impact uses of the Animas River for municipal water, recreation,
irrigation, wildlife and fishing.

4 http://durangoherald.com/asp
bin/article_generation.asp?article_type=newsé&article path=/news/05/news050109 1.htm
5 http://durangoherald.com/asp
bin/article _generation.asp?article_type=newsg&article path=/news/06/news060331_3.htm
6 http://durangoherald.com/asp
bin/article _generation.asp?article_type=newsg&article path=/news/05/news051208_1.htm
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This SAPPIs intended to coordinate thenspling efforts of all stakeholders in the
Animas River watershed by serving as a guide for sample collection. Samples to be
collected include: macroinvertebrate, nitrate/nitrite, ammonia, total Kjeldahl nitrogen
(TKN), orthophosphate, total phosphorueriphyton biomass measured as
concentrations of astiee dry mass (AFDM) and chlorophyl (ca) and species
composition of algae. Methods, procedures and protocols for each parameter can be
found in the appendices.

Table 1. Twenty-one (21) ample sites for the collection of surface water,
macroinvertebrate, and periphyton samples.

River Site Name Latitude [Longitude |Entity

Animas  [13th St Bridge 37.81116 -107.6587$Colorado
Cement Ci{Cement Crk. Mth. 37.8159( -107.6609(Colorado

Mineral Cr|Mineral Cr. Mth. 37.80286 -107.67241Colorado
Animas |A72 37.79027 -107.66756Colorado
Animas |Baker's Bridge 37.45074 -107.80122Colorado
Animas |Trimble 37.38478 -107.8371%Colorado
Animas  |32nd St 37.29953 -107.8693%Colorado
Animas  |Upstream Junction Creek 37.2853% -107.87159Colorado
Animas  [Animas @ ANIDURCO (USGS Gauge)) 37.2791% -107.8804(Colorado
Animas |Animas Upstream Durango WWTP 37.26468 -107.88148Colorado
Animas |High Bridge 37.2349( -107.8691$Colorado
Animas |Basin Creek 37.18500 -107.87833Southern Ute
Animas |Weasleskin 37.15198 -107.88470Southern Ute
Animas  |Twin Crossings 37.02958 -107.8784%Southern Ute/NM Line
Animas |Aztec 36.82639 -108.00306New Mexico
Animas  |Flora Vista 36.78833 -108.0766New Mexico
Animas |Farmington N.M. 36.72078 -108.20261New Mexico
Piedra Piedra @ Hwy 160 37.22444 -107.34139CO/Southern Ute
Piedra Piedra @ Fossett Gulch 37.11250 -107.38417Southern Ute
San Juan [San Juan @ Confl. w/Navajo River 37.0325( -107.15000CO/Southern Ute
San Juan [San Juan Upstream Navajo Reservoir| 37.01778 -107.21528Southern Ute

The figures below show the regional and local sampling areas.
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Figure 1. Regional context of he Animas River watershed.



Water Quality Monitoring Locations
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Figure 2. Sample sites within the Animas River watershed.



Il T Sampling Project Timetable

MajorTasks |J |F |[M |A M |J |J |A |S |[O [N |D
Volunteer X X
recruitment,
training, and re
training

Monthly pH, [X | X | X | X | X [ X [ X | X [ X | X X [X
temp., turbidity, &
dissolved oxygen
sampling

Seasonal X | X X X
macroinvertebrate
& habitat

assessments

Lab analysis X | X | X X

Data processing, X [ X |X
analysis &
reporting

A-7 1 Data Quality Objectives for Measurement Data

Data Quality Objectives (DQOSs) are the quantitative and qualitative terms used to
describe how certain the decisioraker wants to be about the decision that will be made
based on the data.

Thedataquality objectivesare:

1 DQO Statement 1, to ensure that decisions relating to water quality
management are consistent with the mission, goals and objectives of state
and tribalentities and are compliant with state and tribal policy and
guidance;

1 DQO Statement 2p selet appropriate sampling techniques and target
analytes such that specific compounds of potential concern are evaluated,;

1 DQO Statement,3o collect a sufficient number of samples across a broad
range of sampling locatiorssich that theources ohutrient @richment, if
present, can be identifiednd

1 DQO Statement 4, tatilize appropriate analytical methods such that
target analytes are quantdievithin reporting limits.

1C



There are four quantitative Data Quality Indicators (DQIs): precision, accuracy,
completeness and sensitivity. Precision and accuracy are monitored by the use of Quality
Control (QC) samples. Completeness can be calculated using an expression. Sensitivity
is monitored by instrument calibration, determination of method detection (iiR&s)

and reporting limits. There are three qualitative DQIs: bias, representativeness and
comparability. These are assessed through the sample design process and selection of
methods.

Data Precision, Accuracy and Measurement Range

Precison, a mease of consistency aneproducibility, is usually expressed as standard
deviation, variance, or rangé series of measurements on the same sample for the same
parameter is compared to the average value and can be expresserkhive percent
difference (RPD)r standard deviation between field duplicate measuremeé&ndsn

USEPA:

RPD = [(x-Xx2)/{(x 1+X2)/2}] x 100
RPD = relative percent difference (%)
x1 and » = duplicate measurements of the same parameter

Taxonomic precision is evaluated by direomparison of the results of a randomly

selected sample that is processed by 2 taxonomists or laboratories. A subset of samples
(approximately 10% of the total sample lot) can be used fmlergification. A> 9 0 %
agreement between original and QC identifications is required for taxonomic precision.
Macroinvertebrate field replicates (sampled by different field crew) and duplicates
(sampled by same field crew) shouludlinbe =
the sample after sorting, then the sample is considered out of compliancesartihge

must be done htp://www.nmenv.state.nm.us/swgb/QAPP/2008QA&Proved.pdy.

Accuracyis a measure of confidence that descrit@s close an observed value is to an
accepted reference value. Accuracy includes random error and systematic error due to
sampling and analytical operations. Percent recovery (%R) is defined by the lgborato
used for analysisFrom USEPA:

%R = {100 (%— xu)/K

%R = Percent Recovery or Accuracy

Xs = measured value for spiked sample

Xu = measured value for unspiked sample
K = known value of the spike in the sample

A range of 86120% recovery for QC samplavill be accepted. To assess
reproducibility, duplicate values must be within 20% relative percent difference (RPD) of
each other.

There are several options that can be used to determine taxonomic accuracy, including:

11
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1) Museumbased type material,

2) The mat current and accepted taxonomic literature; or

3) A reference collection, verified by an independent taxonomic specialist

Precision and accuracy values are shown in the table b&ava quality level$or

NMED are defined in the NMED SWQB Water Qualityalhgement Programs 2008
QAPP fittp://www.nmenv.state.nm.us/swqb/QAPP/2008QARProved.pdf. CDPHE

WQCD QAPPfor Surface Water Monitoring and Assessmaaidresses D@
(http://www.cdphe.state.co.us/wg/index.html

Measurement range is the range of reliable readings of an instrument or measuring

device. This is specified by the manufacturer.

Table 2. Accuracy, precision and measurement range of parameters assessed.

Matrix Parameter Measurement Accuracy Precision
Range

Water Nitrate plus Nitrite | 0.05—10.0 %R =80120" |RPD <2 2
ppm nitrate RPD <P 3
nitrite

Water Ammonia 0.01-2.0 ppm | %R =80120 |RPD <2 2
NHz as N RPD <P 3

Water TKN 0.1-20 ppm | %R =80120 |RPD <2 2
TKN RPD <P 3

Water Orthophosphate | 0.01-1.0 ppm | %R =806120 |RPD <2 2
P RPD <P 3

Water Total phosphorus | 0.01-1.0 ppm | %R =80120 |RPD <2 2
P RPD <P 3

Periphyton AFDM See SOPfor | SeeSOPfor |[RPD <2 2
laboratory used laboratory RPD <P 3

used

Periphyton Chlorophylta See SOP for | %R =80120* |[RPD <2 2
laboratory used

Periphyton Species n/a LPTL RPD <2 1

Compositon
BMIs Taxonomic n/a LPTL RPD <2 1
identification
Blank Chemical data See SOP for | %R =80120* |[RPD <2 2

laboratory used

(a) As defined in the NMED SWQB Water Quality Management Programs 2008

QAPP fttp://www.nmenv.state.nm.us/swqb/QAPP/2008QAPP
Approved.pdy.

(b) As defined in the CDPHE WQCD Surface Water Monitoring and Assessment

QAPP fttp://www.cdphe.state.co.us/wqg/index.hjml

Data Representativeness
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Representativeness is the degree to which data accurately and precisely represents the
true condition of the investigation, and is addressed primarily by sample design, selection
of sanpling sies and methods useat the parameters assessed. $ampling

techniques were selected basedeateral, state and tribal regulatory protocolefield
methods and procedurfs the collection of each of these samples can be found in
sectionB-2. EPA approved methods wible used for nutrient analyses

Macroinvertebrate and periphyton sampling techniques are based off of Rapid
Bioassessment Protocols established for the EPA. The SOPs for macroinvertebrate and
periphyton collection and analyses avarid in Appendices, B and C Sample sites

were chosen based on where historical dasdoban collected by the various agencies

that sample regularly on the AnimaSample site locations can be found in Table 1.

Data Comparability

Comparability isa measure of the confidence with which one data set can be compared to
another. This is a qualitative assessment and is addressed primarily in sampling design.
The coordination of sampling efforts will result in consistent and comparablelddtee
laboratory, comparability is ensured by using comparable analytical procedures, strict
adherence to the SOPs, and ensuring that personnel are trained for proper application of
procedures. Withustudy comparability can be assessed by analytical performance
through QC sample analyses.

Data Completeness

Completeness is the amount of acceptable quality data collected as compared to the
amount of measurements planned to ensure that the error is within acceptable limits. The
percent completene$sr CDPHE is ©%. NMED sets a goal of 85% or better.

% Completeness = (Number of Valid Measurements/Total
Number of Measuresmts Planned) x 100

For biological data, each field form associated with macroinvertebrates and algae

is checked for completeness by the ctead prior to leaving the sitaCompleted

and checked field forms are indicated by
Completeness of data deliverables should be verified as soon as possible after a batch of
data is received. Measuremgutiteria for completeness are defined by the laboratory
used for the parameter assessed.
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Table 3. Example of log for measuring completeness for parameters assessed.

Parameter No. Valid Samples | No. Valid Samples | Percent Complete
Anticipated Collected and
Analyzed

Nitrate plus Nitrite | 21 + dups

Ammonia 21 + dups

TKN 21 + dups

Orthophosphate 21 + dups

Total phosphorus | 21 + dups

AFDM 21 + dups

Chlorophylta 21 + dups

Species 21 + dups

Composition

Taxoromic 21 + dups

identification

Blanks Every sampling

event

A-81 Training Requirements and Certification

Although no special certification is required for compliance with 3A&PF, proper

training of field personnel represents a critical aspequafity control. All personnel

with the responsibility of collecting data will have sufficient training and experience.

Many of the data collection and analytical methods and procedures used by CDPHE,
NMED and the contracted laboratories have been eddpim methods and procedures
developed by other entities such as USEPA. Workshops, conferences and other types of
training and educational forums are offered and encouraged.

Field personnel will be mindful and cautious at all times in and around tashgn

surface water. River rocks, especially in nutrient rich water, can be covered with slippery
algae therefore special care should be taken when sampling in the river. Samples will be
collected during low flow to minimizthe risk to field personnelAppropriate sampling
equipment and gear will be provided to ensure safe collection of samples.

A-97 Documentation and Records

All data generated by this project must be of sufficient quality to hold up to challenges to
their validity, accuracy and ldglity. To meet these requirements, data must be recorded
and documented directly, promptly and legibly. All original data records must include
the minimum information described in sectiofBB Any changes to the original data

entry must not obscuredloriginal entry.
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Chemistry datare submitted to agency representatives electronically. Field data will be
entered and downloaded from field water quality monitoring equipment and submitted to
key representatives. After QA, the data will be storedIORET, EDAS or any other
appropriate database. Hardcopies will be kept by the organization responsible for the
collection of data, and will be available upon request.

B 1 Measurement/Data Generation and Acquisition

B-11 Sampling Process Design
Rationale for Selection of Sampling Sites

Over a 3 year period (2003 through 2005) periphyton biomass (measured as chlaophyll
and asHree dry mass (AFDM)) was quantified at 12 sites in the Animas River from
upstream of the City of Durango to the confluentth the San Juan River in

Farmington, NM as well as at 4 sites in 2 reference streams (the Piedra and San Juan
Rivers, sites located at similar latitudes and elevations as the Animas sites) during fall
low flows. Synoptic sampling of macroinvertebrades analysis of water samples for

total nitrogen and total phosphorus were also completed.

Higher concentrations of chlorophydl AFDM, total nitrogen and total phosphorus and
degraded macroinvertebrate communities were consistently found in the Aniveas R

over a three year period of sampling when compared to reference sites on the Piedra and
San Juan rivers. Nutrient loading appeared throughout the Animas from the northern
most sampling station downstream to the confluence with the San Juan RigeovAry

on the Animas appeared near the NM/CO State Line.

For thisSAPP, water and biological samples along with physical parameters will be
collected to assess nutrient enrichment. Thepamsites are listed in Table Sample
sites were chosen &d on where historical data has been collected by the various
agencies that sample regularly on the Anim@aies selected are regularly sampled by
these agencies and should be maintained to allow for trend analysis.

Benthic macroinvertebrates (BMIs)eanseful for assessing impacts of both point and
nonpoint sources of pollution, and is a comprehensive indicator of watershed health.
Evaluation of BMI community structure serves as an assessment of the health of an
aguatic ecosystem. The concept ofcepe diversity is directly addressed, while water
and benthic habitat quality over time is integrated. Periphyton can also be used as an
indicator of environmental condition. Algae biomass can be estimate@dsunng
chlorophylla contenand AFDM, whth are indicators of algal growth for a growing
season. AFDM indicates all algal mass in the river substrate. In addition to the amount of
periphyton, the types of periphyton present often reflect the environmental condition.
Certain types of algae aresaciated with water pollution. For examplelvoxspp. is
associated with an excess of nitrogen.
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Sample Design Logistics

Physical parameters assessed at each sample site include flow data, photo documentation,
GPS coordinates and sonde data. Floanigmportant factor in meeting water quality
standards, and can be obtained from USGS gaging stations. Digital photographs will be
taken and recorded in the Photo Log. GPS coordinates will also be taken to accurately
record data for each sampling si#&dditionally, 24 hour deployment of the sonde will

be done to record pH, temperature, percent DO, TDS and specific conductivity. Data
obtained will be used to ensure compliance with water quality standards. Additionally,

the percent unionized ammonia (BJldan be determined from the total ammonia present
using temperature and pH.

Nutrient analyses will be done to assess the amount and source of loading. Nitrate, nitrite
and Total Kjeldahl Nitrogen (TKN), ammonia (ionized and unionized), orthophasphat

and total phosphate will be completed. Nutrient pollution is associated with high algal
biomass and can be described as an excess amount of nitrogen and phosphorus. Excess
amounts of nitrogen and phosphorus can lead to undesirable aquatic lifgdl.e. al

blooms) and/or result in the dominance of nuisance species. Phosphorus is an essential
element for plant growth and is considered one of the primary nutrients associated with
nonpoint source pollution. Orthophosphate is the most stable form of lpditespnd is
produced by natural processes. Determining total phosphorus values is important in
controlling eutrophication. Total nitrogen can be determined from nitrate, nitrite and

TKN. Ammonia is a byproduct of the decomposition of organic materrad aonverts

quickly to nitrite and then nitrate. Ammonia exists in equilibrium as both unionized and
ionized forms. The unionized form of ammonia (UIA) is toxic to aquatic organisms at

low concentrations, and can easily diffuse across gill membransgseuiting in fish

mortality. As temperature and pH increase, the percent UIA also increases.

Macroinvertebrates and periphyton (chloroptaylaskfree dry mass (AFDM), and algae
identification) will also be collected for nutrient enrichment analyBislogical

components such as macroinvertebrates and periphyton are helpful in assessing impact
over time to an aquatic ecosystem.

Algae biomass can be estimated by measuring chloreptoghtent and AFDM, which

are indicators of algal growth for aagving season. Chlorophydl concentration is

therefore associated with nutrient concentration. Chlorophyll concentration is determined
spectrophotometrically. The SOP for chloropkey/tnalysis is found iAppendix C.

AFDM is described further inecton B-2.

Table 4.
Type of Number Sample Sampling
Sample/Parameter/Matrix of Frequency Period
Samples
Biological | BMIs 21 + 10% | Biannually | February/Octobe
replicates
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Periphyton 21 +10% | Annually October
replicates
Chemical | Nitrate plus Nitrite 21 + 10% | Monthly February
replicates October
Ammonia 21 + 10% | Monthly February
replicates October
TKN 21 + 10% | Monthly February
replicates October
Orthophosphate 21 + 10% | Monthly February
replicates October
Total phosphorsi 21 +10% | Monthly February
replicates October
AFDM 21 + 10% | Monthly February
replicates October
Chlorophylta 21 + 10% | Monthly February
replicates October
Blanks 1 per 1 per February
sampling | sampling October
run run

B-217 Sampling Methods

SOPs for the parameters assessed are in AppAnd@xand C Chemical parameters

assessed follow EPA approved protocdiable 5 describes which EPA approved

protocol will be used for each parameter assesB&tls are collected using the targeted
habtat approach. A modified bottom kick net is used at several stations within the

stream reach. These stations are composited into one sample that is subsampled prior to
taxonomic identification. Periphyton identification, AFDM and chloroplyére

collected using the template method.
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Sampling Needs

Table 5. Sampling methods for parameters assessed.

Parameter/Matrix | Sampling | Sampling | Sample Sample Holding
Method | Procedures| Container | Preservation Times
&)
Nitrate plus EPA Grab HDPE pH <2 using | Up to 28
Nitrite/Water 353.2 H2SOy days
Ammonia/Water EPA Grab HDPE pH <2 using | Up to 28
350.1 H2SOy days
TKN/Water EPA Grab HDPE pH <2 using | Up to 28
351.2 H2SOy days
Orthophosphate/ | EPA Grab HDPE pH <2 using | Up to28
Water 365.1 H2SOy days
Total EPA Grab HDPE pH <2 using | Up to 28
phosphorus/Water | 365.1 H2SOy days
AFDM/Periphyton | Template | Composite | Filter Dark freezer | 3 weeks
<70°C
Chlorophylta/ Template | Composite | Filter Dark freezer | 3 weeks
Periphyton <70°C
Species Template | Composite | Vial Dark fridge | Dependant
Compositioi at4°C on
Periphyton preservation
technique
Taxonomic RBPs Composite | HDPE 70%/90% n/a
identificationBMIs Ethanol for
archiving
and
collection
Blank Follows | Blank HDPE pH <2 using | Up to 28
EPA H2SOy days
methods
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Equipment Needs

Table 6. Sampling equipment needs for parameters assessed.

Parameter/ Sampling Equipment Equipment | SpareParts/
Matrix Equipment | Decontamination/| Inspection/ Back-up
Cleaning Method | Maintenance | Equipment
(include Needed
methods and
dates)
Nitrate plus HDPE bottle | 1:1 HCI Prior to Extra HDPE
Nitrite/Water sampling (see| bottles
B-6)
Ammonia/Water | HDPE bottle | 1:1 HCI Prior to Extra HDPE
sampling (see| bottles
B-6)
TKN/Water HDPE bottle | 1:1 HCI Prior to Extra HDPE
samplng (see | bottles
B-6)
Orthophosphate/ | HDPE bottle | 1:1 HCI Prior to Extra HDPE
Water sampling (see| bottles
B-6)
Total HDPE bottle | 1:1 HCI Prior to Extra HDPE
phosphorus/Water sampling (see| bottles
B-6)
AFDM/Periphyton | Templates, | Visual inspection | Prior to Extra Whirk
scrapers, of field equipment| sampling (see| Paks, filters
filters, B-6)
Whirl-Paks
Chlorophylta/ Templates, | Visual inspection | Prior to Extra Whirk
Periphyton scrapers, of field equipment| sampling (see| Paks filters
filters, B-6)
Whirl-Paks
Species Templates, | Visual inspection | Prior to Extra Whirk
Composition/ scrapers, of field equipment| sampling (see| Paks, Vials
Periphyton Whirl-Paks B-6)
Vials
Taxonomic Kick Net, Visual inspection | Prior to Extra
identification/BMIs | BMI of field equpment | sampling (see| Dolphin
container B-6) bucket, net
and
containers
Blank HDPE bottle | Visual inspection | Prior to Extra HDPE
of field equipment| sampling (see| bottle

B-6)
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B-31 Sample Handling and Custody

Collection containers for water samplesl be dedicated containers for nutrient

sampling. Containers that are reused for water samples will follow cleaning procedures
described irthe paragraph belaw Macroinvertebrate and periphyton sampling

equipment will be thoroughly cleaned in betwsampling sites to prevent contamination
between sites. Containers used for macroinvertebrate collection will be cleaned as well.
New Whirl-Pak bags will be used for periphyton collection at each site, thus cross
contamination is not an issue.

Water samies are collected in clean plastic (HDPE) or glass containers that have not
been washed using commercial detergents containing phosphates. The collection
containers should be acid washed with 1:1 Hydrochloric Acid Solution and rinsed with
deionized waterThe samples should be analyzed immediately for the most reliable
results. If this is not possible, samples may be preserved up to 28 days by adjusting the
pH to 2 or less with concentrated sulfuric acid (about 2 mL per liter) and storing the
sample at 4C (an ice bath should be sufficient for the field). Upon arrival to the lab, the
samples will be transferred to a fridge and stored at 4°C until analysis.

Macroinvertebrate samples that are collected are transferred to the collection container
and competely filled with 95% ethanol. Macroinvertebrate samples will be labeled with
site ID and date collected on the outside lid as well as within the container. Archived
macroinvertebrate samples will be filled with fresh 70% ethanol, labeled and returned to
the sample depository. ldentified samples will be stored at the laboratory responsible for
identification, where they can be transferred upon request after identification.

Periphyton (AFDM and ChlorophyH) samples are collected and transferred iritolw

pak bags in the field. They are then stored in a sealed cooler with ice (4°C), making sure
to keep the samples out of the light. At the lab, after samples are filtered, the filters are
stored in a freezer of at lea30°C. Filters must be processeithin 3 weeks.

Periphyton samples for algae identification will be stored in a dark fridge (4°C) at the
laboratory responsible for identification. Periphyton samples will keep for several weeks
or longer, provided the algae are not too crowded.rdklzooplankton are present, they

will be filtered out prior to storing. For best results, the samples should be identified
while they are still fresh, as all preservatives have their disadvantagegechniques

for preservation are describa the SAP in Appendix A.

Dedicated logbooks will be used to document field activities. Logbooks will be bound
with pages consecutively numbered. Entries will be dated and will follow the list of
information below. The end of each entry will be signed by #d fechnician(s).

At a minimum, the following information will be recorded when collecting at each site:

1 Sample site ID, location and description;
1 GPS coordinates;
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Sampler’”s name(s);

Date and time of sample collection;

Parameter assessed (i.e. nitratacroinvertebrates, periphyton);
Field instrument readings and calibration;

Field observations and descriptions;

Sample preservation used,;

Chain of custody form numbers;

Shipping arrangements ; and

Name of recipient laboratory

= =4 =4 _-8_48_9_9_°5_2°

Photographs will be taker each sampling site. The digital camera used will have a
time and date stamp, and the following information will be recorded in a photo log:

Sample site ID, location and description;

GPS coordinates;

Date picture taken;

Description of the subject beipdnotographed;

Direction of the photograph being taken; and

Any other descriptions that may be needed for the photograph

= =4 =4 -8 -8 19

All samples collected will be labeled for proper identification in the field and for tracking
in the laboratory. Each label will inae site ID, date collected, parameter assessed,
method of preservation and the laboratory to be sent to. A log of samples collected, and
the appropriate laboratory that they are sent to will also be kept for tracking purposes.

All samples collected thatill be shipped for analyses will include a chain of custody
(COC) record. The COC will be sent with each shipment of samples to the appropriate
laboratory. Each shipment will be packaged properly according to protocols for the
parameter assessed. T®@C identifies the contents of the sample and the analyses
requested. The COC form used will depend upon the laboratory used, but will include
sections for the following information:

Client name, contact, address, phone number, fax number;raad addess;
Sample ID, date and time collected,

Analyses required,

Comments;

Relinquished by, date and time; and

Received by, date and time

= =4 =4 -8 -8 -9

Custody seals will be affixed across the lid of each sample sent out with the COC record
to the appropriate laboratofyr analyses. The custody seal will be signed and dated.

Sample containers will be shipped in a sturdy container. Samples collected for chemical

parameters assessed will be shipped on ice to maintain a temperature of 4°C. Packaging
procedures should sare that the container lids are tightened, containers are sealed in
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plastic bags, that the containers are packed such that shipment will not result in loss of
samples, and that the cooler is securely taped shut. When ice is used, the ice should be
doublebagged. For shipment of macroinvertebrate samples, the container lids need to be
taped shut. The containers should be bagged and packaged securely to prevent loss of
sample.

Records will be maintained and will include the following:

Site name/ID andhe location of the sampling site;

Number of samples shipped and type of samples shipped to each laboratory;
Carrier and method of shipment;

Shipment date and estimated date of arrival; and

Laboratory contact information.

= =4 =4 -8 -9

Conditions in the field may varyherefore it may become necessary to implement minor
modifications to th&6sAPP. Whenever possible the QA manager will be notified and will
give verbal approval for modifications before changes are implemented. Any
modifications will be documented witlate and time of conversation and modifications
discussed and included in the project report.

B-41 Analytical Methods Requirements

All water samples will be analyzed for nitrites, nitrates, TKN, ammonia (unionized and
ionized), orthophosphate, aratdl phosphorus. Macroinvertebrate samples will be
identified to the lowest taxonomic level possible. Metrics will be completed after
identification, and include Hilsenhoff Biotic Index (HBI), average tolerance values (TV),
Shannon Di v e rimctiongl feeédimglgeonp (KF8) information, and total
numbers as well as total taxonomic diversity numbers. Periphyton analyses include
chlorophylta content, AFDM, and algae identification. Duplicate samples will be
collected as well as lab and fieldabks, each representing 10% of all samples collected.
Site locations to be collected at can be foun@ahlel.

Water samples will be sent to the appropriate EPA certified laboratory for the specified
analyte. Biological samples will be sent to theokabory selected by the agencies and
tribes involved.

Collection procedures for each parameter assessed will follow established Standard
Operating Procedures (SOBund inAppendixA, B, C and the EPA method described
in Table 5.

Calibration of egipment will follow the pertinent operation manual and be logged
appropriately according to each anal ytical

Nitrate and nitrite analysis will follow EPA Method 353.2 (Determination of nirate
nitrite by AutomatedColorimetry). TKN analysis will follow EPA Method 351.2
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(Determination of Total Kjeldahl Nitrogen by Seutomated Colorimetry). Unionized

and ionized forms of ammonia can be determined using temperature, salinity, pH and the
total ammonianitrogen conentration. Total ammoniaitrogen concentration will be
determined using EPA Method 350.1 (Determination of Ammonia Nitrogen by Semi
Automated Colorimetry). Total phosphorus and orthophosphate content will be analyzed
using EPA Method 365.1 (Determinatiof Phosphorus by Semutomated

Colorimetry).

Periphyton will be collected for chlorophdl and AFDM analyses. The SOP for
collection and analysis of periphyton for chloropky/land AFDM can be found in
AppendixC.

Periphyton and macroinvertebratedl be collected for taxonomic identification. The
SOPs for algae identification can be found\ppendix A. The SOP for
macroinvertebrate collectiosubsamplingand identification can be found in Appendix
B.

B-51 Quality Control Requirements

The QC samples used for th&APPinclude field blanks, duplicates, split samples,
laboratory blanks, standard percent recovery, MS/MSD, and laboratory control
spikes

Field QC Checks

Field QC samples for nutrient analyses will include field blanks, dupdicatd split
samples. For macroinvertebrate and periphyton samples, duplicates will be collected.
Duplicates and split samples will represent 10% of the total samples collected.

For each sampling event, a field blank will be collected to assess coatamifrom
ambient conditions, sample containers, transit, and the labordimig. replicates

(sampled by diffenat field crew) and duplicates (sampled by same field crew) should be
> 15% RPD.

Laboratory QC Checks

Duplicates, split samples, laboratory blanks, MS/MSD, and laboratory control spikes will
be completed by the appropriated laboratory for water chgnaisalyses. Additionally,
percent recovery, relative percent difference, and percent relative percent difference
should also be done by the responsible laboratory. Specific QC procedures will follow
the assigned | abor at or ywilde al@ded asrtoovhichc o |l s .
samples are to be used for QC analysis by a notation on the sample container label and
the COC record. Duplicates and split samples will represent 10% of the total samples
collected.
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QC samples for biological parameterslwitlude duplicate samples for
macroinvertebrates and periphyton. The QC sorting and taxonomy procedures are
outlined in the Benthic Macroinvertebrate SOP foundppendix B. QC protocols for
periphyton can be found in the SOP located in Appendix C.

A2 90% agreement between original and QC
precision. If >10% of specimens are found in the sample after sorting, then the sample is
considered out of compliance ands@ting must be done.
(http://www.nmenv.state.nm.us/swgb/QAPP/2008QARiproved. pdy.

A range of 88120% recovery for QC samples will be accepted. To assess
reproducibility, duplicate values must be within 20% relative@eat difference (RPD) of
each other.

Completeness is the amount of acceptable quality data collected as compared to the
amount of measurements planned to ensure that the error is within acceptable limits. The
percent completeness for CDPHE is 90%. NMigls a goal of 85% or better.

Data Analysis QC Checks

From CDPHE WQCD QAPP for Surface Water Monitoring and Assessment
(http://www.cdphe.state.co.us/wqg/index.html

Data quality control procenles and measures ap@upednto four
categories to be reviewed:.) Steps for Measuring Compliance with
Procedures?.) Laboratory Services Division 8D) Issues 3.) Bias and
Errors, and; 4.) Additional consideratioftems within each of these
categries are listed below.

1.) Steps for Measuring Compliance with Procedures
o Check for completenessMonthly

o Did the number of samples collected meet
sampling plan objectives?

o Were monthly QA objectives met?

o Identify where and if procedural mistakes ocedtr
such as:

o Sampling errors-e.g. wrong bottle used,
missing bottles;

0 Labeling errors-e.g. sample request form
errors or incomplete forms, site number or
description errors, midabeled bottles;

0 Holding time errors;

0 Completeness of Field Log books

2.)LSD Issues to Consider
o Verify LSD records match WQCD records
o Verify LSD analyses are complete
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0 Review LSD quality codes
o Verify LSD reporting units
3.) Bias and Error Issues

o Blanks, duplicatesand filter blanks for samples
submitted

o Data inspection Reviewv data for high, low, or
nonsense data points

o Site Number and Description errors

o Data entry errors Review of data entered into
template

4.) Additional considerationsltems to consider while addressing
the areas listed above may include, but areimotdd to the
following considerations:
o Blanks
0 Specify target percentage of blanks to
collect vs. total number of samples

collected.
0 Question whether “the targ
achieved” or not.

o Annual record, but review monthly

o Contamination Issues andu€stions to Ask.

A Bottle problem?

D.l. problem?

Lab problem?

Field procedures problem?

Check by parameter for < detection

limit and > detection limit.

Need table of detection limits (use

highest i f multiple), s

acceptable.

A Set decision rule for use of data
e.g. if contamination issue use
correction factor and modify data or
when to throw out data.

> >>D>> P

o0 Duplicates
0 Specify tirget percentage of dupes to collect
vs. total number of samples collected.

0 Question whether *“the targ
achieved” or not.

o Annual record, but review monthly

0 Use Root Mean Square (RMS) 20%

0 Check ly parameter pairs

o0 Check ly date/site

0 Checkby sampler
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Minimum Requirements for Completing Data Quality Control Review

The following minimum set of items need to be reviewed:

A Review templates for data entry errors.
A Review blanks, dupes and filter blanks for samples submitted.
0 Was target perceage achieved? Review by entire sample set
and by sampler.
0 Look into contamination problem.
0 Review sample dupe data.
Resolve site number and description errors.
Verify LSD QA.
Review field data and lab data.
0 Min./Max. Analysis.
o Ouitlier test.
A Review datdor high, low, or norsense data points.

> >

Further information omlecisions to accept data, reject it, or accept only portionsaf it
NMED can be found in the NMED SWQB Water Quality Management Programs 2008
QAPP fittp://www.nmenv.state.nm.us/swqb/QAPP/2008QARProved.pdf.

B-6 1 Instrument/Equipment Testing, Inspection and Maintenance

All field equipmentwill be inspected and verified to be functioning properly, and
repared if needed, prior to each sampling trip. Any problems with equipment must be
noted in the log book. Basic inspection and maintenance of scientific instruments will
follow laboratory protocol.

YSI Sonde and Display

Power on the display and ensudequate battery power levdhspect sensors and verify
that they are clean. Replace DO membrane as needed per manual inspections.

GPS Receivers

Power unit on and verify adequate battery supply. Check for problems and that the unit
is set to propeunits, date, time and datum.

Digital Cameras

Power unit on and verify adequate battery supply. Clean the lens with a soft lens
cleaning cloth if needed. Make sure the date and time are correct.
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Periphyton Collection Equipment

Inspect the condition d@ll equipment (filtration apparatus, squeeze bottles, templates,
scrapers, graduated cylinder, meter stithirl-Paks, vials, toothbrushes).

Modified Bottom Kick Net

Inspect net and Dolphin Bucket. Repair or adjust as necessary.

B-7 1 Instrument/Equipment Calibration and Frequency

Al | monitoring equipment will be maintained
recommendations. The calibration frequencies, procedures, and scheduled maintenance

for all instruments are found in the SOPs, equipment insbruatianuals and operation

manuals.

Personnel are expected to read and be familiar with all procedures detailed in the SOPs
and manuals for all instruments.

Table 7.

Equipment/Instrument Calibration Frequency Standard or Calibration

Type Instrument Used

YSI Sonde According to instrument | pH, DO, SpC, etc (dependj
manual on the probes used)

Velocity Meter According to instrument | According to instrument
manual manual

Spectrophotometer According to instrument | Chlorophylta standard
manual

B-81 Inspection/Acceptance Requirements for Supplies

Purchasing policies will follow the agency responsible for the supplies and consumables
used for this project. CDPHE purchasing policies are described in the CDPHE WQCD
QAPP for Surface Watdvlonitoring and Assessment
(http://www.cdphe.state.co.us/wg/index.hfml

B-91 Data Acquisition Requirements

Historical dataacquired by NMED SWQB, CDPHE WQCD, USEPA and/or USGS are

known to neet stringent QA requirements, and may be used if referenced. Water quality

data from municipalities, nati onal | aborator
used provided that all data submitted are accompanied by the QAPP under which it was
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collected. More information on NMED SWQB decisions is availainléhe Water
Quality Management Programs 2008 QAPP
(http://www.nmenv.state.nm.us/swgb/QAPP/2008QARProved.pdy.

B-10 7 Data Management

For each sample collected the date, time, | o
will be recorded on the field sheet. The chain of custody form will also be filled out for

all samples at the time of collection. All fiedtieets and field notes will be entered into

the computer upon return to the laboratory or office. All laboratory results will be also

entered into the computer and the QA manager will review all electronic and paper

documents to ensure proper entry befaporting. See Section 9 for further information.

CDPHE WQCD uses STORET as the primary destination for water quality, biological,
and physical data. Ecological Data and Application System (EDAS) is also used by the
Division to warehouse and fac¢die transference of its biological and physical habitat

data. Data management objectives and data quality objectives are discussed in the QMP,
QAPPs and SAPs.

NMED SWQB data management tools include a Water Quality Database, EDAS,
NPDES data base, GitarReporting and Tracking System (GRTS), Assessment Database
(ADB) and STORET

Water chemistry and biological samples are collected along with field data and visual
observationshat are recorded in field sheets. Field data and observations are transferre
into Exce® spreadsheets by individual technicians. Field, chemical and biological data
are analyzed for quality control before data can is uploaded into STORET.

More information on data management can be found within the NMED and CDPHE
QAPPs http://www.nmenv.state.nm.us/swgb/QAPP/2008QARProved.pdfand
http://www.cdphe.state.co.us/wg/index.hfml

C 1 Assessment and Oversight

C-17 Assessment and Response Actions

It is the responsibility of the QA manager to ensure that all sampling methods are being
followed and that all necessary field forms have been properly completed and entered. In
addition, the QA maager is responsible for approving and documenting any

modifications to thiSAPP. The QA manager may perform site visits to ensure proper
execution and adherence to tBIBPP Issues that arise will be resolved by the Project

QA Officer and conveyed tbhugh email to all that are involved in the project.

Depending upon the reason behind data not meeting quality objectives, the use of the
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specific data/um will be determined by the project manager with the oversight of the QA
manager.

Responsibility folQA/QC applies to the following personnel as described in the CDPHE
WQCD QAPP for Surface Water Monitoring and Assessment
(http://www.cdphe.state.co.us/wa/index.html

QA Coordinator The EDU st# person responsible for QA activities related to
sampling conducted for the EDU. This will be the case for most sampling that is
conducted in accordance with this QAPP. Other units may assign someone for
this task as deemed necessary for their projects

Project Leader Staff person within each unit that is the lead for special projects
which that unit is conducting.

Program Manager Watershed Program Manager

EDU Manager Environmental Data Unit Manager

Unit Managers- Standards Unit Manager gRtoration and Protection Manager,
Outreach and Project Assistance unit Manager

The following are descriptions of various types of Quality System assessment activities
available to Project Managers and staff in assessing project activities

Surveillance

Surveillance is the continual or frequent monitoring of the status of a project and
the analysis of records to ensure that specified requirements are being fulfilled.

Technical Systems Audit (TSA)

A TSA is a thorough and systematiasite qualitativeaudit, whereequipment,
personnel, training, procedures, and record keeping are examined for
conformance to the QAPP. A technical audit can consist of site visits to evaluate
sample collection and/or laboratory activities, a technical review and/or
evaludion of performance. Audits show the corrective actions sometimes
necessary during the life of a project.

Performance Evaluation (PE)

A PE is a type of audit in which the quantitative data generated by the
measurement system are obtained independantl}compared with routinely
obtained data to evaluate the proficiency of an analyst or laboratory. Blank or
blind PE samples are those whose identity are unknown to those operating the
measurement system and are therefore not given special treatmentbér miim
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EPA regulations and ERApproved methods require the successful
accomplishment of PEs before the results are considered valid.

Audit of Data Quality (ADQ)

An ADQ reveals how the data were handled, what judgments were made, and
whether uncorrectemistakes were made.

Data Quality Assessment (DQA)

DQA involves the application of statistical tools to determine whether the data
meet the assumptions that the DQOs and data collection design were developed
under and whether the total error in theadattolerable.

Peer Review

Peer review is not a TSA, nor strictly an internal QA function, as it may

encompass ne@A aspects of a project and is primarily designed for scientific

review. Whether a planning team chooses ADQs or peer reviews depemds up

the nature of the project, the intended us of the data, the policies established by

the sponsor of the project, and overall t
review policies and procedures. Peer reviews also assess the assumptions,

calculations, exaipolations, alternative interpretations, methods, acceptance
criteria, and conclusions documented in t

If data are determined to be unaccemabhe or more of the followingprrective
actions will be pursued:

A Check transcription ahath error;

A Review analysis with the chemist/technician responsible for
generating the data in question;

A Identify measures to prevent future problems, such as training in
sample collection, preservation, or crosschecking on analysts;

A Repeat sampling a@ranalysis if necessary.

All such actions will be documented. Corrective actions and fellpvirom these
activities will be the responsibility of the Project Manager.

C-21 Reports

The project coordinator is responsible for keeping the Program Maaiagi@ream
Leaders informed concerning the progress of the project and any problems or anomalies
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encountered. Project leadsrgomit reports summarizing the status of all projects. A log

of results should be maintained by the QA coordinator/s. The Q&enftechnical

personnel and the Laboratory Coordinator, along with appropriate laboratory staff will
determine if any corrective actions are necessary. Upon request, laboratories will submit
a summary of data accuracy and precision, results of perfoeaard system audits, and
discussion of major QA problems and the recommended solutions. Any adopted changes
will be reflected in thiSAPP.

D1 Data Validation and Usability

All data collected undergo a series of checks to ensure that the datarctmfbe
project’s objectives. All water quality
Any anomalous results are reported to the appropriate laboratory for review. The QA
coordinator may request a sample to beested or that a second samfd collected.

D-11 Data Review, Validation and Verification

All field and analytical data are continually reviewed by the Project Coordinator. QC
criteria are described in sections7Aand B5. Data validation and usability will follow
NMED and CDPHE procedures.

Data Review and Validation

Tier 1A review will be done by an independent third party, the laboratory selected by the
agencies and tribes involve®alidation checks should include instrument calibration,

field and laboratory blanks, dupdites, matrix spikes and matrix spikes duplicates,

holding time checks, and detection limits. All laboratory note and qualifiers will be
included with the report of resultéJp to 10% of the data generated will be validated,

and data qualifiers for anaigal data will be confirmed/modified. Data generated will be
reviewed for QA according to the QA protocols established by the specific laboratory
used. A QA report, including a case narrative describing any anomalies associated with
the samples or datshould be included by the laboratory used. Tier 2 review will be
completed by the QA project manager assigned by the Animas Watershed Partnership
oversight committee. Tier 3 validation will be done by the Technical Committee within
the Animas Watershddartnership.

D-2 i1 Validation and Verification Methods

TheNMED SWQBWater Quality Management Programs 2008 QAPP
(http://www.nmenv.state.nm.us/swgb/QAPP/2008QARProved.if) establishes
criteriafor accepting, rejecting or qualifying data.
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CDPHE WQCB EDU uses the following steps to verify precision and accuracy.
Acceptable precision for each analytical parameter for a pair of split samples will be <
30%. FromCDPHE WQCD QAPP for Surface Water Monitoring and Assessment
(http://www.cdphe.state.co.us/wa/index.html

RPD = [(x-x2){(x 1+X2)/2}] x 100
RPD = relative percent difference (%)
x1 and x = duplicatemeasurements of the same parameter

For data with RPD > 30%, data from that site/time will be considered qualified and either
deleted or interpreted with caution.

The decision process for determining the significance of blank contamination has the
following decision criteria:

Table 8. Decision process for determining the significance of blank contamination.

Field Blank Reported Analytical Outcome to Database
Blank
< Detection Limit > Detection Limit No Change
> Detection Limi < Detection Limit No Change
> Detection Limit < Detection Limit No Change
> Detection Limit > Detection Limit Qualified Data (see below)

The decision to accept or reject qualified data will be based on the following ériteria

A If, after downward gdstment for possible contamination, the analytical
values reported for ambient sites still exceed the designated standard (e.g., the
stream standard for zinc), then no change in the data base is required.

A If downward adjustment of the ambient site valalsinates exceedance of
the designated standards, then the data point(s) are interpreted with caution
and resampling at the site(s) is appropriate.

D-3 1 Reconciliation with Data Quality Objectives

Results of the monitoring activities for this projace continually scrutinized against the
DQOs established in sectionA Data are considered useable once the data verification
and validation process has been completed and the data have been accepted, rejected or
qualified (as described in sectionlland D2).

" Griffith, R. C. Theel, LMachado, C. Pickens, J. Nuttle, R. McConnell and D. Beley.
QAPP for Surface Water Monitoring and Assessment. Watershed Program WQCD
CDPHE. March 2008http://www.cdphe.state.co.us/wg/index.html
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Guidelines are provided in the NMED SWQB Water Quality Management Programs
2008 QAPRP fittp://www.nmenv.state.nm.us/swgb/QAPP/2008QARMProved.pdf and
the CDPHE WQ®O QAPP for Surface Water Monitoring and Assessment
(http://www.cdphe.state.co.us/wa/index.html
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Appendix A: Epilithic Algae ID Sandard Operating Procedure

1. Field Protocols
1.1. Equipment

1.1.1. Plastic @n

1.1.2. Cooler with ice

1.1.3. stiff ruler to be used for depth of riffle (cm)

1.1.4. Plastic containers

1.1.5. Datasheetésee Figure 1)

1.1.6. Inner tube with 5 cm diameter hole cut out

1.1.7. Sharpie markers and pencils

1.1.8. Spatula

1.1.9. Wash Bottle

1.1.10. Distilled Water

1.2. At streamside

1.2.1. Record site name ambllection date on the datashest€ Figure 1)

1.2.2. Brush and rinse equipment widistilled water.

1.2.3. Randomly pick 1 of 1210 cm diameter rocks from bottom, near shore of riffle, and
record depth of rocks to tenths of a centimeter on the datasheet (seellrigure

1.2.4. Process rocks immediately and in shaded area. UV light breaks down chlorophyll cells.

1.2.5. Place rubber piece of inner tube with 5 cm diameter hole over the center of the upper
surface of rock.

1.2.6. Into the plastic pan, carefully scraged rinse periphytondm delineted area of rock
with spatulaand wash bottle filled with site water (filtered of debrib)ake sure to not
destroy the algae, being careful to keep it intact while scraping gently.

1.2.7. Pour sample into a labele¢hirl-pak (date siteand rock half filled with a much larger
volume of water than the sample (densely packed samples will soon start to deca@ngose)
store in a sealed cooler with ice making sure to keep samples out of the light

1.2.8. Repeat these steps forllrazkch from: bottom middle of fl, top near shore of riffle,
and top middle of riffle (sampling a total of 4 sections of the riffle: starting with lower near
shore (R1), then lower mid shore (R2), then upper near shore (R3), and finishing with upper
mid shore (R4)).

1.3. Preservation or N@reservationKor best results, look at the samples while they are still fresh, as
all preservatives have their disadvantages.)

1.3.1. Preservation

1.3.1.1. Storage periods require the addition of chemicals that reduce baateivély and
autolysis of algal cellsSource for techniquesietzel, R.G., and Likens, G.E.. 1991.
Limnological Analyses. 2nd. Ed. Springéerlag. 391 pp.
1.3.1.2. Glutaraldehyde
1.3.1.2.1. The single best preservative, imrtes of cell structure retention
1.3.1.2.2. Wetzel & Likens recommend use of 3% glutaraldehyde, nézgchto pH 7
with NaOH, and suggesthat the glutaraldehyde should be filtered to remove
particles(high grade 70% glutaraldehyde is designed for use in ultrastructure
studies,and hadittle problem with particles However, i is not desirable to
filt er glutaraldehyde because it is highly irritating to mucous membranes.
Filtration (if done) should occur in a chemical hood.
1.3.1.2.3. 3% glutaraldehyde is too high in concentration for retention of normal cell
shape of walless flagellates, which may shrivel osiitegrate completely
(0.5% or less is better for these forms).
1.3.1.2.4. Itisrecommenddto match the pH and osmolality of the system sathple
by use of appropriate buffer.
1.3.1.2.5. When you are ready to count/identify algae that have been preserved in
glutaraldehyde, yoshould wash the glutaraldehyde off with use of a micropore
filt er apparatus and buffer waslfi.you are using a filtebased method for
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counting/identification. If you are using a settling chamber, merely cover the
chamber with glass so that you are expposed to glutaraldehyde fumes.
13.13.Lugol s 1l odine

1.3.1.3.1. To make Lugol's, dissolve 10g 12 (pure iodine, which is toxic) and 20g KI
in 200 ml distilled water along with 20 ml concentrated glacial acetic acid.

1.3.1.3.2. Solution should be stored in the dark, preferably iteagbottle with
ground glass stopper.

1.3.1.3.3.  Workswell with diatoms and some green algaslong as it is not used in
excess. Bough is added to turn the sample a "pale straw color", about 0.3 ml
per 100ml sample, but the amount needed varies with the awioaigal
material in the sante.

1.3.1.3.4. Some filamentous Zygnematacean algae, howdweak up readily in
Lugol's

1.3.1.3.5. The iodine in Lugos is effectively bacteriostatitt alsowill bind with
starch makingpyrenoidsvisible (a useful diagnostic test), but alteg the color
which causes problems with some aldaay. cyanophtes. Green algal cells
often accumulate so much starch that treatment with Lugol's renders the whole
chloroplast so dark in color that identification is difficult or impossible.
Moreover,in our experience, Lugol's solution does not preserve cell structure
well in many cases, making identification difficult.

1.3.1.3.6. Lugol's solution can baddedin amounts to achieve a 1% final
concentration (1 part per 100).

1.3.1.3.7. Lugol's can be used asreagent todentify starch when necessary.

1.3.1.4. Formalin

1.3.1.4.1. 4% formalincan be usetb avoid problema s soci at ed wi,th Lugol’
but it is extremely toxic and air extraction must be used at all times with treated
samples.

1.3.1.4.2. Formalinalso disrupts the structure of someaalg

1.3.1.4.3. formalin is often used to preserve certain marine alyaegeverthe use of
formalin to preserve freshwater algaeot recommended becawsalular
features required for identification are often not retained.

1.3.2. No Preservation

1.3.2.1. Periphyton samples willdep in adarkfridge for several weeks or longer, provided
the algae are not too crowded.
1.3.2.2. If large zooplankton are presetiiey should béilteredout
2. Lab Protocols
2.1. Set your microscope up fedhlerillumination

2.1.1. Place a specimen on the stage and focus on it

2.1.2. Reduce the aperture of the field iris diaphragm so that you can see its edges.

2.1.3. Bring the edges of the field iris into focus by focusing the condenser. Both the specimen
and theris should now be ifiocus.

2.1.4. Center the field iris using the bncondensecentering knobs.

2.1.5. Open the field iris so the edges lie just beyond the field of view. The condenser iris can
be adjusted slightly to optimize ima contrast.

2.1.6. Do not use the condser iris to adjust light intensity. Use the adjustable lamp power
supply (which will change the color rendition), or (for color photography) with neutral
density filters placed between the lamp and the field iris.

2.2. Spread your sample thinly on a slide ghalce a cover slip on top.

2.3. Start scanning using the 10X objective before going to a higherrpowe

2.4. Adjust the condenser iris (immediately below the condenser) to reduce glare around the edge of
the field iris. Shutting down the condenser iris a little daglp by giving a greater depth of field.

2.5. Literature

2.5.1. E.J.Cox. 1996ldentification of Freshwater Diatoms from Live Métd. Chapman
and Hall, London.
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2.5.2. JohnD.M., B. A. Whitton and AJ Brook (edsR002 The Freshwater iyal Flora of the
British Isles An Identification Guide to Freshwater and Terrestrial Alggambridge
University Press, Cambridge.

2.5.3. E. M. Lind and A. J. Brook. 1980Desmids of the English Lake District; Freshwater
Biological Asociation, Ambleside.

2.5.4. Prescott, G.W. 1978How to Know the Freshwater AlgaeThird Edition. Wm. C.

Brown Company PublishersDubuque lowa

2.5.5. Barbour, M. T., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1999. Rapid
Bioassessment Protocols for Use In Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates and Fish. Second Edition. EPAB49-002. U.S. Environmental
Protection Agency, Office of Water, Washington D.C.

2.5.6. Palmer, C.M. 1977. Algae and Water Pollution: An Illustrated Manual on the
Identification, Significance, and Control ofgfae in Water Supplies and in Polluted Water.
EPA-600/9-77-036

2.5.7. Palmer, C.M. 1969. A Composite Rating of Algae Tolerating Organic Pollution.
Journal of Phycology. 5:782.

2.5.8. Smith, G.M. 1950. The FredNater Algae of the United States. McGeralill Book
Company, New York.

Figure 3. Sample datasheet

Site ID

Date Technician

LOWER, NEAR SHORE

Sample

Date A Depth | Comments
Collected | (cm)

LOWER, MID RIFFLE

Sample Date A Depth | Comments
Collected | (cm)

UPPER, NEAR SHORE

Sample Date A Depth | Comments
Collected | (cm)

UPPER, MID RIFFLE

Sample Date A Depth | Comments

Collected | (cm)
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Appendix B: BMI Standard Operating Procedure

Sample Collection, Sorting and Taxonomic Identification of Bnthic
Macroinvertebrates

1. Scope and Applicability
The methods described herein are used in wadeable streths(igh ¥ order range).
Application of this approach to large rivers is beyond that scope of this method.

1.1.General Considerations
Data Qualty Objectives (DQOs) are quantitative and qualitative statements
devel oped to specify the quality of data n

1.1.1 Index Period

The index period is the period of time that samples should be collected to minimize
seasonal varian. A single index period provides a strong database enabling a wide
range of management objectives to be addressed. However, establishing index
periods during multiple seasons allows for a program to understand seasonal
variation. The index period fétegion 8 is in late summer and early fall.

The selection of the appropriate sampling period should be based on 3 factors that
reflect efforts té:

1. minimize yeasto-year variability resulting from natural events (ie. drought,
fire, etc),

2. maximize geaefficiency, and

3. maximize accessibility of targeted assemblage.

When monitoring for trends at a particular site, minimize seasonal variation by
sampling as close as possible to the same date each year.

1.1.2 Site Selection

Site selecti on "dfacoseseon poterdial prdblemsyor ar get e d
“probabilistic” (provides overal/l i nf or mat
unbiased assessment of the condition of the waterbody, whereggesitfic

(targeted) design provides assessment of individied sit stream reaches. Site

specific locations must be similar enough to have similar biological expectations for
meaningful comparisons of impairment.

Riffle areas with cobble substrates are generally the most diverse and productive
habitat type, howear these may not be representative of the predominant type of

8 Barbour, M.T., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1999. Rapid Bioassessment Protocols for
Use in Streams and Wadeable Rivers: Periphyton, Benthic Macroinvertebrates and Fish, Second Edition.
EPA 841B-99-002. U.S. Environmental Protection Agency; Office of Water; Washington, D.C.
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habitat in the stream. The study design should describe the variety of habitats, the
rationale for representative sampling, and the various sampling techniques that are
appropriate for the styd

1.1.3 Sample Collection Methods
Quantitative samling techniques sample a known avdaich allows for the
enumeration of organisms to determine population density, diversity and abundance.

Semiquantitative sampling methods are designed to collect awaidety of aquatic
macroinvertebrates and determine diversity and abundance.

1.1.4 Checklist of Field Supplies
o0 Macroinvertebrate sample bottles (wich®uth)
o Lab markers, external and internal labels, clear tape
o Sampler (Modified Turtokick net 600 um mesh)with Dolphin bucket
(504m) or Hess)
Wide-mouth 500 ml plastic jars
Field data sheets
95% ethanol
Camera
GPS Unit
500 um sieve for washing and sorting out large objects
pencils
clipboard
hip boots or waders
container to store/transport samples

O 0000000 O0Oo

2. Sample Colkction Procedures

The following section describes sample collection procedures for sampling benthic
macroinvertebrates in wadeable streatischematic overview of the BMI sampling
procedure, including field and lab methods is shown in Figure 1.
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/ Kick Net Sample \

o Single Habitat Approach
o minimum of 2 nf composited areia front of the kick nets sampled
0 Multiple Habitat Approach
0 20 kicks are takeproportionalto each major habitat type represent
in the reach
k o Modified Kick Net with a Dolphin Bucket (500 um) /

v

Composite Sample
o Labelinside and out with Site ID. date collected. cdllex r ’

v

Sieving
o 500um mesh

Rinsedebris and sediment
n Transfer to aridded nickinn

v

Subsampling
Randomly picked sample
300 subsample count

v

Taxonomy
0 Subsmple is identified to

(@)

O O

Figure 4. Schematic overview of SermQuantitative Sampling Protocol for BMI Sampling.

2.1. SemiQuantitative Sampling Protocol
2.1.1. Sampling Protocol Summary
The kicknet method is a senguantitative sampling technique designed to collect
a representative macroinvertebrate sample in riffle haSitRisns or other
habitat may also be sampl&tWhere cobble substrate is the predominant habitat,

9Barbour et al. 1999.

10 MDEQ. 2006.Sample collection, sorting, and taxonomic identification of benthic macroinvertebrates.
Standard operation procedure WQPBW®@DB, revision no. 2. Water Quality Planning Bureau, Montana
Department of Environmental Quality, Helehgntana. (Available from:
http://www.deq.state.mt.us/wqinfo/QAProgram/WQPBW@RBrev2_final_web.pJf
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the single habitat approach provides a repres@etsample of the stream reach.
However, if the cobble substrate represents less than 30% of the sampling reach,
the multi habitat approach should be taken.

2.1.2. Equipment

A Turtox modified bottom rectangular kick @00 um mesh)with a Dolphin

bucket(504 um mesh)is used.

2.1.3. Sample Collection
2.1.3.1Traveling Kick Net Method i Single Habitat Approach
The traveling kick net method disturbs the substrate while moving diagonally
and upstream to dislodge macroinvertebrates from their habitat. As the
macroinvertekates are dislodged, they are swept into the net by the current
and collected in the Dolphin bucket. A composite sample is collected from
individual sampling spots in riffles and runs of various velocities. Generally,
a minimum of 2 mcomposited area sampled-?

A 100 m reach representative of the characteristics of the sampled stream
should be selected. Whenever possible, the sampling area should be at least
100 meters upstream from any road or bridge. The site visit form should be
completed prior teampling to document site descriptions, weather

conditions, land use, istream attributes, GPS coordinates and any other
physical/chemical parameters. After sampling, the macro habitats sampled
section can be completed along with any observations atiadlora and

fauna.

A sample is collected by starting at the downstream end of the reach and
proceeding upstream. Using the kick net, several kicks are used to sample at
each individual sampling location within the reach. A kick is a stationary
samplng technique in which the net is positioned downstream of the area
sampled. Using the toe or heel of the foot, the area in front of the net is
disturbed, dislodging the upper layer of gravel/cobble and scraping the
underlying bed. Larger substrate shoo#dpicked up and rubbed gently by

hand to remove macroinvertebrates into the net.

During each kick, pay attention to large material coming into the net. If
possible, clean off the material prior to it clogging the bucket opening (ie.
with your hands arefully rub off any macroinvertebrates off of large stones,
twigs, leaf litter, etc.). Inspect the large material for macroinvertebrates prior
to discarding it. After each kick, wash the material collected by dipping the
net into the running water to wfa the material into the Dolphin bucket.

Depending on the stream reach, a sample can be collected by starting on the
downstream corner of a riffle and ending on the far end opposite of the side

11 Barbour et al. 1999.
12Barbour et al. 1999.
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started on (see Fig. 2). If the thalweg is too deep nalteely, a zigzag
sampling pattern can be done (see Fig. 3).

;
l Flo

Riffles

Sampling path

Figure 5. Drawing of diagonal sampling path for traveling kick net method.

( l Flo
Riffle< /
\
Sampling path

Figure 6. Drawing of alternative sampling pathfor traveling kick net method.

Atfter flushing any clinging macroinvertebrates into the Dolphin bucket, gently

swing the net to remove as much of the water collected as possible. Transfer

the sample from the bucket to the sample container(s) and présarve

enough 95% ethanol to cover the whole sample. Place a label inside of the
sample with the site | D, date coll ected
label with the same information on the outside of the container. If needed, use

clear packig tape to ensure that the external label does not come off. If more

than one container is needed, make sure to indicate the container number on

both labels (ie. 1 of 2, 2 of 2). Record the same information on the sample log

sheet.

2.1.3.2Traveling Kick Net Method i Multiple Habitat Approach

Many streams vary in substrate, from cobble to sandy sediments. These
various habitats that are present in a stream reach should be taken into
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account. As mentioned above, where cobble substrate is the predominant
habitat,the single habitat approach provides a representative sample of the
stream reach. However, if the cobble substrate represents less than 30% of the
sampling reach, the multi habitat approach should be taken in which major
habitats are sampled in proportal representation within a sampling rea¢h.

All available instream habitats are sampled using a total of 20 kicks are taken
from all major habitat types in the reach. Each habitat represented should be
proportional to the amount of sampling done forrech (ie. if 50% of the
habitat is sandy substrate, then 10 kicks should be done in sandy substrate).
Habitat types contributing less than 5% of the stable habitat in the stream
reach should not be sampled. The remaining kicks should be allocated
propationately among the predominant habitts.

A 100 m reach representative of the characteristics of the sampled stream
should be selected. Whenever possible, the sampling area should be at least
100 meters upstream from any road or bridge. The sitfatigitshould be
completed prior to sampling to document site descriptions, weather
conditions, land use, istream attributes, GPS coordinates and any other
physical/chemical parameters. After sampling, the macro habitats sampled
section can be completatbng with any observations of aquatic flora and
fauna.

A sample is collected by starting at the downstream end of the reach and
proceeding upstream. Using the kick net, a total of 20 kicks are used over the
length of the reach. A kick is a stationaampling technique in which the net

is positioned downstream of the area sampled. Using the toe or heel of the
foot, the area in front of the net is disturbed, dislodging the upper layer of
gravel/cobble and scraping the underlying bed. Larger substratéd be

picked up and rubbed gently by hand to remove macroinvertebrates into the
net.

The kicks collected from multiple habitats are composited into a single
sample. During each kick, pay attention to large material coming into the net.
If possible clean off the material prior to it clogging the bucket opening (ie.
with your hands carefully rub off any macroinvertebrates off of large stones,
twigs, leaf litter, etc.). Inspect the large material for macroinvertebrates prior
to discarding it. Afteeach kick, wash the material collected by dipping the
net into the running water to wash the material into the Dolphin bucket.

After flushing any clinging macroinvertebrates into the Dolphin bucket, gently
swing the net to remove as much of the watdected as possible. Transfer

3 Barbour et al. 1999.

14 Mid-Atlantic Coastal Streams Workgroup (MACS). 19%8andard operating procedures and technical
basis: Macroinvertebrate collection and habitat assessment fegladient nontidal streamsDelaware
Department of Natural Reso@sand Environmental Conservation, Dover, Delaware.
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the sample from the bucket to the sample container(s) and preserve it in

enough 95% ethanol to cover the whole sample. Place a label inside of the
sample with the site | D, datetherol | ect ed
label with the same information on the outside of the container. If needed, use

clear packing tape to ensure that the external label does not come off. If more

than one container is needed, make sure to indicate the container number on

both labelsigé. 1 of 2, 2 of 2). Record the same information on the sample log

sheet.

2.1.4. Sample Quality Control

Samples must include the site | D, date co
inside and outside label. Chaofi-custody (COC) forms must include the same

information as the sample container labels.

After sampling has been completed at each site, all gear should be rinsed
thoroughly and inspected for any organisms or debris.

Field replicates are collected to measure total method error and should represent
10% of the sites to evaluate precision or repeatability of the sampling technique or
the collection team. Field replicates are either two or more samples collected
sideby-side or consecutively at the sampling site. Replicate samples should be
taken atreaches that are similar in depth, substrate, composition, and gradient. Be
careful to not contaminate one site with the other when disturbing substrate (ie. do
not disturb the duplicate site with debris from the first site sampled). The
difference betwen the replicates represents total method error (ie. reproducibility
of the sampling technique, heterogeneity of the site, subsampling error, and
identification error).

Relative Percent Difference (RPD) is used to express precision:

RPD = [(% —x2)/{(x 1+ X2)/2}] x 100
RPD = relative percent difference (%)
x1 and » = duplicate measurements of the same parameter

The results of replicated (ie. metric value) samples are usually suggested to be
<20% RPD. However, each project must state its requiredagpprecision
criteria based on those projects DQO’ s.

2.2. Laboratory Processing For Macroinvertebrate Samples

All samples should be recorded in a “Sampl
personnel (SeAppendk). All information on the labels, includinge¢ number of

containers for each sample site, should be recorded.

2.2.1.Subsampling

Subsamplingises a representative portion of the fietdlected sample or
analysis. Subsampling reduces the effort required for identification of all
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macroinvertebrates dekted in a sample and sorts organisms from the sample
matrix of detritus, sand and mud. A fixedunt approach is preferred for
subsampling. The subsample is preserved separately from the remaining sample.

Thoroughly rinse the sample in a 500 um sitveemove preservative and fine
sediment. Large organic material that was not removed during sampling should
be rinsed, inspected for organisms, and then discarded. When transferring the
sample to the sieve and rinsing, care should be taken to notipsaraple and to

be gentle with the macroinvertebrates. Sometimes, the sample will need to soak
in water to hydrate the macroinvertebrates and ensure that all the alcohol is
removed from the sample. If more than one container was used, the contents of
all the containers should be composited and homogenized.

After rinsing, gently spread the sample evenly across a gridded pan. Add just
enough water to the pan to make sure that the organisms do not dry out.
However, if too much water is added, the orgars will float in and out of the
grids, making it hard to target the grid.

Grids are selected randomiging diceor a random numbers table. All organisms

are picked from the randomly selected grid. Any organism that is lying over the
line separatingwo grids is considered within the grid that its head is in. If the

head cannot be determined, the organism is considered to be in the grid containing
most of its body.

Pick randomly selected grids one at a time until the desired number is reached
(subsamle of 300). Pick each grid thoroughly until all of the organisms are
picked. Even if the total count will go over 300, continue picking the grid until
finished. Organisms picked can be transferred from the gridded tray to a Petri
dish with 70% ethanol.

The total number of grids picked should be noted on the laboratory picking sheet.
Return the | eftover sample to the contain
residue” along with the original | abel

Transfer the picked organisms to a film canistetiwith 70% ethanol. Label the
outside and inside with site ID, date collected, total count and initials of the
subsampler.

2.2.1.1Subsampling Quality Control

Ten percent of the samples in each study/project should be examined by a

qualified ceworker. The gds chosen and tray used for sorting and any

organisms missed by the picker should be examined. If more than 10% of the
subsample (ie. for a subsample count of 300, 30 organisms) is found in
remaining grids that have toeeagan’ pi cked”
Samples will be checked until the qualifiedworker decides that training is

complete.
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All laboratory equipment used for subsampling will be thoroughly rinsed, and
picked free of organisms or debris after each sample.

2.2.2. Taxonomy

Identificaion should be to the lowest practical taxonomic level (LPTL).

Typically, this is to the genus level, although he subfamily level is used for the
Chironomidae. Some identification keys for the region allows for identification to
the species level. Genapkcies level of identification provides more accurate
ecological and environmental information and impairment sensitivity than
identification to family level. However, specimen condition (ie. damage, early
instar, poor slide mount) may only allow for idiication at more coarse levels.

Most organisms are identified to genus level using a dissecting microscope.
Midges (Chironomidae) are mounted on slides and identified using a compound
microscope.

The identity, stage and count should be recordethe Laboratory Bench Sheet
(SeeAppendk ) . The taxonomist’'s initials shou

Archived samples are placed in vials with 70% ethanol and a label indicating the
site I'D, date collected,. taxa, stage and

2.2.2.1Count versus Nonrcounts

All specimens in the sample should be identided counted by the
taxonomist. However, there are some exceptions that are described as non
counts, which include:

Empty mollusk shells

Worm fragments lacking the anterior end

Body parts NOT INCLUDING at least the head and thorax
List of taxa to reject from benthic analyses:

Cladocera

Copepoda

Branchiura

Non-benthic insects such as Gerridae, Hydrometridae,
Notonectidae, Collembola and Gyrinidae (adults)

o Nematoda

O O O0OOo

O O OO0

2.2.2.2Quality Control for Taxonomy
Accuracy can be determined using any of the following:

0 Museumbased type material;

0 The most current and accepted taxonomic literature; or

0 A reference collection, verified by an independent taxonomic
specialist.
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Precision is evaluated by diot comparison of results (list of taxa and number
of individuals) of a randombgelected sample that is processed by 2
taxonomists or laboratories. Precision is quantified for both specimen
enumeration and taxonomic identification for each of the QC kemmp

Referencecollectionspecimens should be properly labeled, preserved and
stored in the laboratory for future use. Verification of the reference collection
should be recorded. Information on completed samples will be recorded in

t he “ s a mpgditienally,@ tbtary of basic taxonomic literature should
be maintained in the taxonomic laboratory. Taxonomists should participate in
periodic training on specific taxonomic groups to ensure accurate
identification.
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3. Appendix: Field and Laboratory Forms

3.1Field Forms

3.1.1.Site Visit Form

B.U.G.S. Consulting

Durango, CO 81303

463 Turner Drive 102D

Site Visit Form

Page of

Lat/Long obtained by method other than GPS? YI NI If Y what method used?

SITE ID Date Personnel
Waterbody Location Visit #
Lat Long

If by map, provide map scale

Samples Taken: Sample ID Sample Collection Procedure

Water I |Nutrients | Metals | Commons | GRAB OTHER:

Sediment I |Filtered? Y/N:

Periphyton* | |Preservation Technique: ROCK TEMPLATE HOOP CORE OTHER:
Phytoplankton* I [Chlor-a/AFDM:

Macroinvertebrate | [Macroinvertebrate Habitat Asmt. | KICK HESS JAB OTHER:

Kick/Jab length (ft): Kick Duration/ # Jabs: No of Jars: Mesh Size: 1000 500

Flow Comments:

TUR: Clear | Slight | Turbid | Opaque |

Turbidity Comments:

Habitat Assessment |l |Stream Reach Asmt. |  Other | No of Water Samples Coll: OTHER:

Substrate [ [Pol.count | %Fines |  RsI | No of Rocks Coll:

Channel X-Section* || Surface Area (cm®):

Photographs [ |# of Photographs: No of Hoops/Area of ea:

Flow - Measured I |Flow Procedure: No of Cores/Area of ea:

Other: Vol. of Water Filtered (mL):

Measurements: Time: Site Visit Comments: BMI Sampling:

Temp (°C): W A °C °F Time:

pH: Was the stream dry when it was monitored? YES NO
SC: (mS/cm) TDS: Stream Habitat Type Sampled (check all that apply)
DO: (mg/L) %DO: Riffle | Run | Pool |
Flow Estimated: Highl Avgl Low | Stream Habitat Types Sampled (check all that apply)

Algae | Undercut Banks | Leaf Packs |
Snags | Junk/Rip Rap | Vegetated Banks |
Cobble | Pebbles | Sand (and other fine sediment) |

Submerged Macrophytes (describe) |
Emergent Macrophytes (describe) 1 Other (describe) |

acl el ee!
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3.1.2.cocC

CHAIN OF CUSTODY RECORD Page_ of
Client/Company Mame: Project ID:
Attn: Sarmpler(s):
Address: Sampling Device:
City/State/Zip:
Telephone # Fax #
Email:
MATRIX ANALYSES
V- ¥ B.U.G.5. Consulting . ’
v 73I0 5 Camino del Rio UnitD A
i Durango, CO 813071 VeV 2 = y
(970) 385-4805 Il clElE|ls5|2
FAX (970 382-2724 E |2 =23
3| Bz 2
- |E|l=|EB| T
DATE S lE|5l 2|2
SAMPLE IDENTIFICATION SAMPLED TIME = |ala|a |5
Instructions:
Relinquished By: (Signature and Printed MName) Company: Date Time
Received By: (Signature and Printed Mame) Company: Date Tirne

Shipping Method:

[Cooling Method:
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3.1.3.Label Example

SitelD: LP1

Stream:la Plata River

Collection Date03/23/09
SamplerKick Net Single Habitat
Collector(s):EGM, CRA
Container of 2
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3.2Laboratory Forms

3.2.1.Sample Log

|B.LG.5. Consulting

#63 Turner Drive 1020 Samplﬂ Lﬂg
Durango, GO §1303

Project ID; Personnel;

Site 1D Date Collected

Sample Taken

Hotes
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3.2.2.Laboratory Bench Sheet
3.2.2.1. BMI Subsampling

Laboratory Bench Sheet: BMI Subsampling Sheet

Target Subsample of 300 + 10% organisms

Project ID

Sample ID

Date
Collected

# Grids
Picked

Total
Picked

count
over 300

Subsampler

Notes
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3.2.2.2. BMI Identification

Laboratory Bench Sheet: BMI TAXA LIST

Taxonomist:

Project Site Name  Date Coll. Taxa ID Stage Tot Notes

3.2.3.Label Example

SitelD: LP1

Collection Date03/23/09
SubsamplerPH

Count 306




Appendix C: Periphyton Sandard Operating Procedure

Measuring Mass Per Unit Area in Wadeable Riffles Utilizing Chlorophylta and
Ash-Free Dry Mass

1. Field Protocols
1.1. Equipment
1.1.1.Periphyton (Chlorophyih)
1.1.1.1 Plastic pan
1.1.1.2.Cooler with ice
1.1.1.3stiff ruler to be used for depth of riffle (Qm
1.1.1.4 Whirl Paks
1.1.1.5.DatasheetéSee Figure 1)
1.1.1.6.Inner tube with 5 cm diameter hole cut out
1.1.1.7.Sharpie markers and pencils
1.1.1.8.Stiff toothbrush
1.1.1.9.Spatula
1.1.1.10. Wash Bottle
1.1.1.12.  Funnel
1.1.2.Ash free dry mass (AFDM)
1.1.2.1 Filtration apparatus
1.1.2.1.1Filter funnel and base to hold 47m diameter filters
1.1.2.1.2Handoperated vacuum pump with vacuum gage
1.1.2.1.3Filters, glasdiber, 47-mm diameter disks, 0.7um pore size (Whatman GF/F or
equivalent)Whatman number: 182647
1.1.2.1.4Forceps for filters
1.1.2.1.52- 1L, polypropylene wash bottle
1.1.2.1.6Graduated cylinders:100mL and 250mL
1.1.2.1.7 Analytical balance capable of 0.06§Jaccuracy
1.1.2.1.8 Aluminum foil
1.1.2.1.9Thin tip Sharpie
1.1.2.2.For ashkfree dry mass, in lab prior to going in the field
1.1.2.2.1Weigh filters to nearest 0.0001 g.
1.1.2.2.2Place filters in aluminum foil, fold foil.
1.1.2.2.3Record weight of filter on outside of foil wifine tip permanent marker,
pressing hard enough to crease the numbers into the foil, making sure to not
puncture the foil.
1.1.3.At streamside
1.1.3.1.Record site name and collection date on the datasheet (see Figure 1)
1.1.3.2Brush and rinse equipment with stream water.
1.1.3.3.Randanly pick 4 of 10 to 40cm diameter rocks from bottom, near shore of riffle, and
record depth of rocks to tenths of a centimeter on the datasheet (see Figure 1).
1.1.3.4.Process rocks immediately and in shaded area. UV light breaks down chlorophyll
cells.
1.1.3.5.Place ruber piece of inner tube with 5 cm diameter hole over the center of the upper
surface of rock.
1.1.3.6.Into the plastic pan, scrape, brush and rinse periphyton from delineated area of rock
with spatula, hard toothbrush and wash bottle filled with site water éfiltef debris).
1.1.3.7.Pour sample into a labeled Whpdk (date and site) and store in a sealed cooler with
ice making sure to keep samples out of the light
1.1.3.8.Repeat these steps for 4 rocks each from: bottom middle of riffle, top near shore of
riffle, and top midde of riffle (sampling a total of 4 sections of the riffle: starting with
lower near shore (R1), then lower mid shore (R2), then upper near shore (R3), and
finishing with upper mid shore (R4)).
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1.1.4.At streamside or in lab
1.1.4.1 Record filtration date, preveighed fiter weight (AFDM), site names, rocks and dates
collected on the datasheet (see Figure 2).
1.1.4.21f filtering in the lab, make sure to do in the dark (a green light can be used). If
filtering at streamside, make sure to filter in the shade out of direct light.
1.1.4.3.f the algae in the sample is not evenly suspended, pour sample into blender and
blend.
1.1.4.4Place a 47 micron filter into vacuum filter assembly.
1.1.4.5Place funnel on 100ml graduated cylinder and pour solution into cylinder, record
initial volume.
1.1.4.6 Disperse solutin by inserting a large volume pipet into the solution and mixing by
pulling and pushing volume through the pipet. Take care not to spill solution, and
make sure that there is no presence of algae inside of the pipet.
1.1.4.7 Pipet aliquot of solution onto filteahat has been placed in vacuum filter assembly.
Use small quantity, enough to slightly color filter. This is approximatellQ L.
1.1.4.8.Vacuum aliquot using no more thaf kPa of pressure.
1.1.4.9.Fold filter in half with periphyton inside, place filter in label@dminum foil, fold
foil to prevent light from entering, and such that nothing can fall out or spill out of the
foil. Label with site name, rock number and date. Place in cooler with ice or freezer,
making sure the samples are not going to be penetrgtight.
1.1.4.10. Record 2¢volume from graduated cylinder.
1.1.4.11. If ashfree dry mass is to be calculated, repeat filtering onmighed filter.
1.1.4.12. Record filter weight on datasheet.
1.1.4.13. Record 3'volume on datasheet.
1.1.4.14. Fold filter in half with periphyton on inside, replam labeled aluminum foil
and in cooler with ice.
1.1.4.15. Atlab, place filters in freezer of at least minus 70 degrees Celsius.
1.1.4.16.  Filters must be processed within 3 weeks.
1.2. QAQC
1.2.1.Field blanks are performed at each station using stream water from pan.
1.2.2.Every 10" filter is replicated using aliquots from the same delineated area of a rock
1.2.3.We recommend that periphyton from at least 5 rocks from each riffle be sampled

2. Laboratory Protocols
2.1. Chlorophylta Laboratory Protocols
2.1.1.Equipment/Instruments
2.1.1.1.hot water bath (78°C)
2.1.1.2 centifuge
2.1.1.3.2.0 ml cuvettes
2.1.1.4 parafilm
2.1.1.5 pipettes
2.1.1.6.datasheets (See Figure 3)
2.1.1.7.SI Photonics CCD Array UWis Spectrophotometer Model 440
2.1.2.Reagents and Standards
2.1.2.1. Spectrophotometer Grade 95% Ethanol
2.1.2.2 Chlorophylta standard free of chlorophyll b (Sigma Chemical framacystis
nidulansalgae)
2.1.2.3Water— ASTM Type 1 water
2.1.2.4.0.1N Hydrochloric acid (HCI)
2.1.2.5Water-- ASTM Type | water (ASTM D1193)
2.1.3.Record date of standard solutions, extraction, and analysis
2.1.4.All handling of chlorophyll standards and samples should be done in the@se&n light
bulbs may be used.
2.1.5.Stock Standard Solution
2.1.5.1 Weigh the Chlorophyih standard ampule on the balance, and record the mass
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2.1.5.2.In the dark, and with gloves on, carefully break off the tip of the ampule and transfer
all of the contents to a volumetria$k. Rinse the ampule and tip with 95% spec
grade EtOH, transferring all remnants to the volumetric flask.
2.1.5.3. After the ampule and tip has dried, reweigh the ampule and pieces on the balance.
The difference in mass between transferring the chlorohstindard is the mass
used to calculate the standard concentration.
2.1.6.Standard Curve
2.1.6.1.At least 6 standard solutions should be made from the stock standard solution.
2.1.6.2 All standards should be diluted using 95% spec grade EtOH.
2.1.6.3.The spectrophotometer (SI PhotonicsCC@&rray UV-Vis Spectrophotometer Model
440) should be turned on for 30 minutes prior to use.
2.1.6.4.A reagent blank should be used, in addition to a procedural/methods blank.
2.1.7.Extraction
2.1.7.1.Thaw filters in the dark at room temperature for 5 minutes
2.1.7.2 Roll the filters and place into the bottom of a 15 ml centrifuge tube.
2.1.7.3.Add 10 ml of 95% spec grade EtOH and cap the tubes.
2.1.7.4 Place the centrifuge tubes in the rack, and set the rack in the hot water bath (78°C) for
5 minutes.
2.1.7.5 Extract for 24 hours in the dark at 4°C.
2.1.7.6.Shakethe tubes once during the 24 hour extraction time.
2.1.7.7 After the 24 hour extraction time, push the filters to the bottom of the tubes, and
centrifuge on high for 20 minutes.
2.1.7.8Place 2 ml aliquots in cuvettes to be analyzed on the spectrophotometer.
2.1.8.Analysis
2.1.8.1.Analyze the samples on the spectrophotometer after obtaining the calibration curve.
2.1.8.2 Read and record the concentration and absorbance values at 663, 665 and 750 nm (see
Figure 3)
2.1.8.3 Acidify the sample to 0.003 N HCI, invert with Parafilm, and let sit for 90 sexond
before reading again at the same wavelengths. Record the concentration and
absorbance values on the datasheet (see Figure 3).
2.1.9.Calculations
2.1.9.1.Chlor-a (ug/cn?) = [29.6[(BA665BA750)-(AA665-AA750)]*extract volume/((vol 1
vol 2)/vol 1)]*[((vol 1-vol 2)/vol 1Yarea crf
2.1.9.2 Phaeophytin (ug/cf) = {20.8*[(AA665*extract vol/[(vol Z-vol 2)/vol 1]]-Chlor-a
(Mg/L)¥*[(vol 1 -vol 2)/vol 1]/area crh
2.1.9.3.Chlor-a (pg/L) = [29.6[(BA665BA750)-(AA665-AA750)]*extract volume/((vol 1
vol 2)/vol 1)]
2.1.10. QAQC
2.1.10.1. Procedural blanks should be @oevery 25 samples.
2.2. Ash-Free Dry Mass (AFDM) Protocols
2.2.1.The filters should be placed in foil with the weight, sample site names and date written on
them, and frozen in a deep freezer until analysis.
2.2.2.Equipment
2.2.2.1 Muffle furnace capable of maintaining 525°C.
2.2.2.2 Analytical balance capable of 0.0001 g accuracy.
2.2.2.3 Crucibles that can withstand 525°C.
2.2.2.4.0ven which maintains 60°C.
2.2.2.5Datasheets (See Figure 4)
2.2.2.6.Prior to analysis
2.2.2.6.1Preweigh filters to the nearest 0.0001 g
2.2.2.6.2Maintain a log sheet of weights for use in data analysis
2.2.3.Lab Protocols
2.2.3.1.Remove filter from foil pack, and record the filter site name, weight and date.
2.2.3.2.Dry the filter at 60°C for 24 hours.
2.2.3.3.Weigh and record the weight to the nearest 0.0001 g.
2.2.3.4.Ash the filters in the muffle furnace at 525°C for 60 minutes.
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2.2.3.5.Cool the smples in the desiccator.
2.2.3.6.Re-wet the filterg(to rehydrate claysyith DI water and dry again at 60°C for 24

2.2.4.Calculations

2.2.4.1 AFDM = (dry wt of filter/sampléfilter wt)-(ashed wt of filter/sampiélter wt)

2.2.4.2 AFDM/cm? = AFDM/substrate area ¢m

2.2.4.3 Note: AFDM per area of substrate sampled provides an estimate of biomass that can
be compared across sites and regions.

2.2.5.

2.2.5.1.A procedural blank should be done every 25 samples. The blank should contain less
than 1 mg AFDM

hours.

2.2.3.7.Re-weigh the filters to the nearest 0.0001 g, and record the weight

2.2.3.8.A blank of the DI water used to rehydrate the clays should be dondjitioado
procedural blanks (filter in the same manner as the periphyton samples: For every 25

samples, do a procedural blank for both chloropayhd AFDM)

QAQC

Figure 7. Sample datasheet

Site ID Date Technician

LOWER, NEAR SHORE

Sample Date A Depth | B Depth | C Depth | D Depth | Comments
Collected | (cm) (cm) (cm) (cm)

LOWER, MID RIFFLE

Sample Date A Depth | B Depth | C Depth | D Depth | Comments
Collected | (cm) (cm) (cm) (cm)

UPPER, NEAR SHORE

Sample Date A Depth | B Depth | C Depth | D Depth | Comments
Collected | (cm) (cm) (cm) (cm)

UPPER, MID RIFFLE

Sample Date A Depth | B Depth | C Depth | D Depth | Comments
Collected | (cm) (cm) (cm) (cm)
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Figure 2. Sample datasheet for chlorophgliand astiree dry mass (AFDM) filtration.

Site ID Date Technician
Sample Initial 2nd Volume | Filter 34 Volume Comments
Volume Weight

Figure 3. Sample laboratory datasheet for chloroptayll

Site ID Date Technician

Sample Date BA 663 | BA665 | BA750 | AA663 | AA665 | AA 750 | Comments
Analyzed | abs abs abs abs abs abs

Figure 4. Sample laboratory datasheet for dise dry mass.

Project Date Technician

Sample Date Filter Weight After 1st Weight after Comments
Collected | Weight 24hr drying 2" 24hr drying
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