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m Trend assessment = A

m 10-20 site visits to detect a 30% change in mean

m The more you miss the longer it takes!



Power for Trend
related to completeness, detectable
differences, and magnitude of change
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Will we be able to state with
confidence that change is occurring
and if so how much?



Historic Ability to detect a Historic
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Comparability

m Internal
m Staff, equipment, methods change over time
= Follow guidelines in protocols to minimize bias
® Careful calibration

m Assess bias formally
m External

m Use NIST traceable standards
m WRD / USGS calibration error checks



Comparability - WRD Error Check
for Core Parameters

Sensor Measurement Optimum Goal/Target

CORE (acceptance/rejection (Range)
PARAMETER criteria) (USGS criteria)
Temperature +0.3°C +0.2°C

Specific + 5 uS/cm or = 3% + 5 uS/cm or 3%
Conductance
olg! + 0.3 S.U. + 0.2 S.U.
Dissolved Oxygen + 0.4 mg/L, = 5% + 0.3 mg/L, £ 3%

saturation saturation



Comparability -

Microsoft Excel - 25Field_forms_08_jan.xls

premobilization

instrument check |

Hotes:

Inzity pregrammers didn't update the sonde model to 3500 reported in pocket ity | —
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Pre-Mohilization MP Instrument (Calibration) Log Book:
Customized for version 457,000 pocket situ For Troll 3500
Date
Erart time 13:25 End time | 11:47 Port Semsor Semsor ID mfg date  port
Operator Thama Temperaturs plakinum resistance thermistar
Inzt. Mfr. Inzity 4 Conductivity LC04TE0 Low range WE2007 4
Zonde serial mumber 45710 12, er3 pH PHOZ343 Ti200e 1
Model Troll 3500 2 Diz=. Ox. Dx04305 Ta2005 2
Display Rugged Reader Earometric Press, Picaoresistive silicon pressure sensor
Display roltage [X) 100,00 pely vented cable 207856
Fonde [v] .02
Sondepower [X) 100

Error Check Solution: Sink water with aguarium hubbler

Pre-Cal. Measurements Post-Cal. Measurements

MP temp °F H P temp °F E1E4

MIET Thermometer “C 16.5 MIST Thermameter *C

Actual EC [usiem)] 159.56 Actual ZC [ustem) Gd.32606

pH §.05 pH §.13

D0 [mall) 5.653 00 [mail) (R

EF [mmHg) BE0. 5432 EF [mmHg) B55.E4T
ZError | Allowable? ZError | Allowable?

Temperature error check precal 0.0450572 yez post cal | 00540774 yez

pre-mob_pre file name 1-13-0&-pre2 pre_mob_post B “post

Two functions

1) Error check

2) AMS = 3.708 * Stdev,
where 3.708 = the 99% confidence

Specific Conductance Calibration (1413 pSicm sid.) & Frror Check (@ 100 and 10,000 pSicm

Pre-Cal. Reading [wsicm)

Ftamdard reading lot B Exp maker Cat ¥ Post-Cal. Readi XError

147 161 1040210 Apr-08  qua Folutiol  58§36-32 155 -5.44

1413 I ———— o h?

12,580 12336 TM0aTT Jan-05  qua Solution  5534-32 12337 575

post calibration cell constant

Keell 0.323545 Post calibration ¢rror check on colutions wsed in Field last month
acceptable low range conductiy 0.534 and 0.4 Standard | reading XError Allowable?

acceptable high range conduchvity Koell betwec@s. and 5.7 1413 1413 0.00 yes

maintenance meeded? yes

nokes:

middle t value for sample size 7




Measurement Sensitivity

Manufacturer Long-tun 2yr
Specs average (AMS)

+ 0.1 + 0.02 °C

+ 0.5% or 2 uS/cm
+ 0.09 pH units + 0.02 pH

+ 0.2 mg/L

Example AMS c:
D2 Baro. Press. 5

AMS = 3708 * Std€V7 veading (mgl) | (mim Ho)

99% confidence 1 :* 573.02
475 57305
interval around mean 3| 273

4 475

5474
E 474
ARS n.ale (1045 0028




Alternative Meas. Sensitivity (AMS)
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e Meas. Sensitivity (AMS+)
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Systematic Error / Bias

5 Microsolt Excel - Record_of_bias.xls

o

B Assess effect of change
m Staff
m Meters
® Methods
m Indicators

m Part B Lite

= [ots of guidance

fraction
Old method New Method  percent | of change date
units?) units?) __differ d to new mmiddre

programmed into this
spreadsheet




Why QA / QC?
Kolob Fire Zion _ne;2006

North Creek drainage



Resource Assessment cont.
Network-wide frequency of impairment

Nutrients 6%
Temperature 1%
Dissolved solids 2%
pH 1%

Low oxygen 5%

E coli 1%

Trace metals 4%

n = 916 repeated site
visits to 47 streams over
a 2 year period




Resource Assessment cont.
NCPN-wide cause of impairment

cause of water quality violations

E coli
Temperature 1% 4% |
6% Nutrients
Trace metals 31%

10%

Low oxygen

20% Dissolved solids

25%

n = 181 criteria violations
over a 2 year period




B Assure data quiz
m opulation and sticking with it
L _’entatlvely and completely
0 10with calibrated equipment
s Know ‘bw and when to maintain equipment
_ Calculatlmg measurement sensitivity
n Allows reportlng with known levels of confidence
n inst bra*s

_a-_._,---
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ﬂature.n 752
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