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* Introduce basic approaches of
assessing data for specific water
quality parameters against typical

Lea rnlng criteria

* Learn how to interpret data for

ObjECtiVES attainment decisions using an

example waterbody

* Receive tips and tools for doing
assessments




Bottom Line in Assessing Data Quality

* |dentify the data being considered for use
e Tribal (primary)
* Non-tribal (secondary)

Collect information on how the data was produced (Sample
collection, analysis, reporting procedures)

Review data quality guidance used in producing the data (e.g.
QAPP)

Screen the data for obvious problems
* Poor documentation of procedures
* Values below detection limits, significant outliers, etc.

Evaluate the usefulness of the data

Document justifications for data use/non-use




Which datapoints need further
review?

Date pH Field comment
(standard units)
June 1 6.9 Cloudy
June 14 7.1
June 23 6.8 Sunny but cool
July 8 3.2
July 15 7.1 Windy
July 20 71
July 29 7.0 Overcast
August 2 6.9
August 8 6.8 No pH 7 calibration solution
August 16 7.1
August 23 8.2 Drizzling
August 31 7.2




* Sample size should target research questions:
* Types of waterbodies to be assessed
* High/low flow conditions to be considered
* Parameters of interest & seasonality

 Number of samples to be taken

A few(;:lata points—a greater chance that exceedances will be
misse

* An entire season of data—better coverage, a greater chance that an
exceedance will be captured

e Cost —what your budget is for collecting and processing samples
* Check your WQS to make sure you have the minimum
number of samples
» Support / Non-support decisions are based on the WQS

* Note: Not meeting minimum sample size does not always mean you
can’t make a decision




Sample Size Example
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Analysis of
Conventional
Pollutants

* DO, pH,

temperature,
turbidity,
conductivity

* Relatively easily to
measure

https://www.fondriest.com/environmental-measurements/measurements/measuri
quality/dissolved-oxygen-sensors-and-methods/




Dissolved Oxygen Assessment

® Salmon and . ® DO (mg/L) Minimum criterion
trout spawning
water
* 7-day average
of the daily

mean
dissolved

= == 7-dayaverage criterion

oxygen: 11
mg/L

* Minimum: 9.5
mg/L

7-day average:
12.3 mg/L

Range 7-16 mg/L

Dissolved Oxygen {mg/L)

8/9/2018
8/10/2018
8/11/2018
8/12/2018
8/13/2018
8/14/2018
8/15/2018
8/16/2018
8/17/2018




Dissolved Oxygen Assessment

 Salmon and 16
trout spawning
water criteria
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pH Criteria

* A measure of acidity
and alkalinity of the
water

* Criteria require keeping =
pH within a specific Miimum

Maximum

range

* To protect human
health, the pH must be
wit9hin the range of 5
to

To protect aquatic life,
the pH must be within
the range of 6.5 t09.0
for freshwater and 6.5
to 8.5 for saltwater

/18/2018
6/20/2018




Temperature Example

“No increase in —e—Upstream S
the Weekly { Upstream weekly av . Downstream weekly av
average of the
maximum daily
temperature
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between
upstream/
downstream
locations that is
greater than 2.7°
C”
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Turbidity: Increase over Background
Turbidity Example

Pueblo of Sandia: “Turbidity
shall not exceed 5 NTU over
background when
background turbidity is 50
NTU or less, with no more
than a 10 percent increase
when background turbidity
is more than 50 NTU.
Background turbidity shall
be measured at a point
immediately upstream of
the turbidity-causing
activity.”

Note conditions when
criteria is exceeded

¢ Upstream / Background —e—Background +5NTU X Downstream of Activity
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Turbidity (NTU)
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0 X * %
9/5/2005 3/24/2006 10/10/2006 4/28/2007 11/14/2007 6/1/2008 12/18/2008
Date




Stream Insects
&

Crustaceans

* Macroinvertebrates YVl fay ) mowm
* Fish
* Algae
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Fic. 1. Save Our Streams organism card. (Reprinted by permission of the [zaak Walton League of America
Gaithersburg, Maryland.)




Macroinvertebrate Multi-Metric Index (MMI)

Taxonomic richness — number of families or
genera within different taxonomic groups

Taxonomic composition — proportional
abundance of certain taxonomic groups

Taxonomic diversity — distribution of the
number of taxa and the number of organisms

Feeding groups — distribution of filterers,
scrapers, grazers, and predators

Habits/habitats — distribution of macros by
how they move and where they live

Pollution tolerance — distribution of macros
by the range of contamination they can
tolerate

Find the NARS ecoregional
index for your ecoregion at
https://www.epa.gov/
sites/production/files/2016-
03/documents/nrsa_0809 _
march_2_final.pdf
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Analysis of Pathogen Parameters:

Escherichia coli (E. coli) and Enterococci

* Geometric Monthly Geometric
mean Mean Samples

* Navajo Tribe E.
coli criterion: 62

126 cfu/100 mL
as a geometric
mean,
minimum of 4
samplesin 30
days




E. coli: Averaging Period and Recurrence Interval

500

* Single sample
maximum

* Navajo Tribe E.
coli criterion:

235 cfu/100
mL

* 11 out of 31
samples, or
35%, are
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Making Designated Use Impairment Decisions:
Hypothetical Example and Exercise

Assess water quality at a hypothetical site: q’ {0 ep
Salamander Creek

|dentify the designated uses

|dentify the water quality criteria parameters
needed to evaluate each designated use

Apply the criteria to the water quality data to
make a use impairment decision

Integrate the impairment information into an
assessment

Discuss next steps based on assessment findings




Salamander Creek: Numeric Criteria

Salamander Creek is designated for four uses that have the following
numeric criteria:

Exceedanc Aquatic |Irrigation P.Ubl.lc
Parameter Type o Life Other

Conductivity uS/cm Max Instantaneous 10% 2,500 1,000

mg/L  Min Instantaneous None

mg/L  Max Average* None

SU Range Instantaneous None

S mg/L  Max Average




Salamander Creek: Aquatic Life Other Than Fish

Ten samples were collected and evaluated

B t tual
R | e ot |
has five numeric criteria S

May 23 0.08

s T
Jun 24 1,000 1.2 7.0 0.14

“ Max Inst. 10% 750  jul1 600 1.6 6.9 0.15

Jul 15 575 1.8 6.8 0.19

Jul 29 550 1.3 6.7 0.23

Nitrate mg/L Max Avg None 1.5  Augb 450 1.7 6.8 0.29
Rang 6.5~ Aug 15 750 19 67 032
9.0 Aug 23 1,600 1.3 6.8 0.35

01 Sep3 950 09 69 030

DO mg/L Min Inst. None 5.0

pH SU

mg/L Max Avg. None




Salamander Creek: Irrigation Water Supply

Ten samples were collected and evaluated

Cond. .D
(usﬁg(nﬁ I bm

nu

Irrigation water supply
has two numeric criteria May23 600

womrsm JUN 9 800
b ter Tvoe Criterio
arame yp n Jun 24 1,000

Cond.  uS/cm Max Inst. 10% 2,500 Jull 600
Jul 15 575

Jul 29 550
Aug 6 450
Aug 15 750
Aug 23 1,600
Sep 3 950
Avg 788

Nitrate mg/L Max Avg None 100




Salamander Creek: Use Support Summary

Probable Cause of
Impairment

Conductivity and Total
Phosphorus

Designated Use

Aquatic Life Other
Than Fish

Irrigation Water
Supply

Public Drinking
Water Supply

Warmwater Habitat

Use
Support

Not
Supporting
Fully
Supporting
Fully
Supporting

Not
Supporting

Nitrate




What might be the next steps?

* Two waterbody uses were not met:

e Aquatic Life Other Than Fish — Conductivity and total
phosphorus criteria were not met

e Warmwater Habitat — Nitrate criterion was not met

 What should the tribe consider as next steps for:
* Monitoring strategy — Any changes/refinements needed?

e Assessing impairment parameters — What should they look
for?




EPA Tools for
Water Quality Data

Assessment




WQX Excel Data Analysis

A B C D E

Show Search Form | Map All Stations | |' SEARCH
- - -
EBCI Eastern Band of Cherokee Indians  EBCI-3200-1 Conley Creek Step 1: Search for Stations | Step 2: Retrieve Data Set and Analyze | About |
EBCI Eastern Band of Cherokee Indians EBCI-3200-3 Shepherd Creek
EBCI Eastern Band of Cherokee Indians EBCI-BC 1 Big Cove 1
EBCI Eastern Band of Cherokee Indians EBCI-BC 11 Big Cove 11 Optionl: Search by Organization and/or HUC
EBCI Eastern Band of Cherokee Indians EBCI-BC 12 Big Cove 12
EBCI Eastern Band of Cherokee Indians EBCI-BC 13 Big Cove 13
EBCI Eastern Band of Cherokee Indians EBCI-BC 2 Big Cove 2
EBCI Eastern Band of Cherokee Indians EBCI-BC 3 Big Cove 3
EBCI Eastern Band of Cherokee Indians EBCI-BC5 Big Cove 5
EBCI Eastern Band of Cherokee Indians EBCI-BC7  Big Cove 7 Option 2: Search by Distance from a Point
EBCI Eastern Band of Cherokee Indians  EBCI-BCL Bunches Creek 1 Point Description
EBCI Eastern Band of Cherckee Indians EBCI-BC2 Bunches Creek2 Lat:
EBCI Eastern Band of Cherckee Indians EBCI-BC3 Bunches Creek 3
EBCI Eastern Band of Cherokee Indians EBCI-BC_11 Big Cove 11 |
EBCI Eastern Band of Cherokee Indians EBCI-BC_5 Big Cove 5
EBCI Eastern Band of Cherokee Indians  EBCI-BT 2 Birdtown,/Oconaluftee Rivg Distance (in mil&}:|
EBCI Eastern Band of Cherokee Indians EBCI-BT1 Birdtown/Oconaluftee Rivg
EBCI Eastern Band of Cherokee Indians EBCI-BT2 Birdtown/Oconaluftee Rivg
EBCI Eastern Band of Cherokee Indians EBCI-CC1 Beaver Creek Option 3: Search by Lat/Long Box
EBCI Eastern Band of Cherokee Indians EBCI-CC10 Cherokee County/Upper Hg Morth:
EBCI Eastern Band of Cherokee Indians  EBCI-CC2 ‘Webb Creek
EBCI Eastern Band of Cherokee Indians EBCI-CC3 Hyatt Creek
EBCI Eastern Band of Cherokee Indians EBCI-CC4 Rogers Creek

EBCI Eastern Band of Cherokee Indians EBCI-CCS Vengeance Creek
South:

Open Previous Saved Search: |

0 ization ID: | EBCI

HUC: |

EBCI Eastern Band of Cherokee Indians EBCI-CCE& Cherokee County/Wilscott

EBCI Eastern Band of Cherokee Indians  EBCI-CCT Cherokee County/Bates Crel

EBCI Eastern Band of Cherokee Indians EBCI-CCB Cherokee County/Lower Ha

EBCI Eastern Band of Cherokee Indians  EBCI-CCE Cherokee County/Grape Crg

EBCI Eastern Band of Cherokee Indians EBCI-CCVR1  KOA Campground Below Ca| . Search by Parameters Sampled

EBCI Eastern Band of Cherokee Indians EBCI-CCVR2Z  Konehete Park Above Casin Station Type:

EBCI Eastern Band of Cherokee Indians  EBCI-CC_1  Beaver Creek j | j

EBCI Eastern Band of Cherokee Indians EBCI-CC_10 U. Hanging Dog

EBCI Eastern Band of Cherokee Indians  EBCI-CC_2  Wehbb Creek Date Range (MM/DD/YYYY) E’ ﬁ.

EBCI Eastern Band of Cherokee Indians EBCI-CC_3 Hyatt Creek Start: |

EBCI Eastern Band of Cherokee Indians EBCI-CC_4 Rogers Creek

EBCI Eastern Band of Cherokee Indians EBCI-CC_5 Vengeance Creek End: ’7

EBCI Eastern Band of Cherokee Indians EBCI-CC_& Wilscott Rd

EBCI Eastern Band of Cherokee Indians EBCI-CC_7 Bates Creek

EBCI Eastern Band of Cherokee Indians EBCI-CC_8 L. Hanging Dog

EBCI Eastern Band of Cherokee Indians EBCI-CC_9 Grape Creek
Eastern Band of Cherokee Indians EBCI-EBCIH  EBCI Hatchery

Additional Optional Search Criteria

SAVE SEARCH CRITERA ‘

INSTRUCTIOMNS

STATIONS RESULTS AMALYSIS SAVED AN




WQX Excel Analysis Tool

A

CHARACTERISTIC NAME:

START DATE

LOWER LIMIT:

#EXCEED UPPER LIMIT:
H#EXCEED LOWER LIMIT:
MAX:

MIN:

AVERAGE:

MEDIAN:
#DETECTIONS:
#MONDETECT:

SAMPLE MEDIUM:

T LEAST TWO YEARS OF DATA®:
*Exceedences:

Save

Map Analysis

I

Dissolved oxygen (DO)
:13/27/2014
END DATE:
UomM:
UPPER LIMIT:

3/27/2014
mg/l

| Show Search Form ‘

Activity ID
EBCI-20130904MBC 7NOO0001
EBCI-20130905MBC 7NOO0001
EBCI-20130910MBC 7ND00001
EBCI-20130912MBC 7NDO0001
EBCI-20130913MBC 7ND00001
EBCI-20130916MBC 7NDO0001
EBCI-20130916MBC 7ND00002
EBCI-20130916MBC 7NO00002
EBCI-20130916MBC 7NO0O0003
EBCI-20130916MBC 7NO00004
EBCI-20130916MBC 7NOD0D0S
EBCI-20131211MBC 7NDO0001
EBCI-20131211MBC 7ND00002
EBCI-20131218MBC 7NDO0001
EBCI-20140331MBC 7ND00001
EBCI-20140401MBC 7NDO0001
EBCI-20140402MBC 7NOO0001

111

SEARCH

EBCI-BC 7: Big Cove 7

Dissolved oxygen (DO) (mg/1)

11/5/2012 Dissolved oxygen (DO)
12/6/2012 Dissolved oxygen (DO)

1/8/2013
2/12/2013
3/14/2013

4/9/2013
5/20/2013
5/20/2013

6/2/2013
7/16/2013
7/16/2013
9/23/2013

10/21/2013
12/17/2013

Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)
Dissolved oxygen (DO)

1/27/2014 Dissolved oxygen (DO)
2/25/2014 Dissolved oxygen (DO)
3/27/2014 Dissolved oxygen (DO)

B tert Dote [ Characteristic [l Specistion [

Step 1: Search for Stations  Step 2: Retrieve Data Set and Analyze ] About ]

First: Retrieve a Data Set

Choose Station:

EBCI-BC 7 j

Additional Optional Search Criteria

Search by Parameters Sampled

Medium:
| =l

Date Range (MM/DD/YYYY)

9| o

B

Start: |

End:

RETRIEVE

Next: Analyze based on the downloaded dataset

Parameter to Analyze: | Dissolved oxygen (DO)

=

Upper Limit: ‘

Lower Limit: ‘ 5

Unit of Measure: | g




WQX Excel Data Analysis Tool

CHARACTERISTIC NAME: pH . n:
START DATE: 3/27/2014 EBCI-BC 7: BIE Cove 7

EMND DATE: 3/27/2014 pH [Mone)
UOM: Mone T

UPPER LIMIT:
r

LOWER LIMIT:_ . /,/‘\\
- ] e =2 LR 5

H#EXCEED UPPER LINIT: O
HEXCEED LOWER LIMIT: O
MAX |

MIN: 6.07 —— Lower Limit ~ 6.00

AVERAGE: £ 607647052 il

MEDIAN: 5.55 4 Trend [Linezr]
HDETECTIONS: 17

HL!

(V=T = SR I = TR R S W T R

= lIpper Limit 8.50

FALSE
%Exceedences: 0.00

Save

Map Analysis | Show Search Form

~__
Activity D | Start Date [ Characteristic [ Speciation [ Sample Fraction & Measure Value & Units [l Detection Condition Text |l Upper Limit Il Lower Limit [
EBCI-20130904MBC 7NOODDO1 11/5/2012 pH 6.85 None B.50 6.00
EBCI-20130905MBC 7TNOMO001 12/6/2012 pH 6.18 None B.50 6.00
EBCI-20130910MBC 7NOO0001 1/8/2013 pH 6.51 None B.50 6.00
EBCI-20130912MBC 7NOOOD01 2/12/2013 pH 607 None B.50 6.00
EBCI-20130913MBC 7NOOO0D1 3/14/2013 pH 6.56 None B8.50 6.00
EBCI-20130916MBC 7NOO0001 4/9/2013 pH 6.31 None B.50 6.00
EBCI-20130916MBC 7NOODDOZ 5/20/2013 pH 6.81 None B.50 6.00
EBCI-20130916MBC 7TNOOO0D2 5/20/2013 pH 6.81 None B.50 6.00
EBCI-20130916MBC 7NOOD003 6/4/2013 pH 6.23 None B.50 6.00




Questions?

Contact Information:
Kate Pinkerton, US EPA Region 9
Pinkerton.kate@epa.gov, 415-972-3662



mailto:Pinkerton.kate@epa.gov

FAQ: How to do a moving average in excel?

| Add-ins ? X Format Trendline v

Add-ins available: Trendline Options

oK & O
il

Analysis ToolPak - VBA
Euro Currency Tools
|:| Solver Add-in

Cancel
4 Trendline Options
Browse...

Exponential
Automation...
Linear

Logarithmic

Polynomial

Power
Analysis ToolPak

Provides data analysis tools for statistical and engineering /i (@ Moving

Period
analysis AL Average

Trendline Name
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