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Ambient Water Quality Phases

@
1: Data Gathering 3: Computations
v' Data Compilation v" Groundwater Elevation Contours
v QA/QC, Process, and Upload v’ Nitrate, TDS Concentrations
recent data v' Compute ambient water quality for
GMZ’s
2: Point Statistics 4: Interpretive Tools
v’ Calculate Water Quality Point v Innovative Interpretive Tool

Statistics
v Shapiro-Wilk Test for
Normality



2: Point Statistics 5

STEP 2

———————* Mean
.— Mo
STEP 7 STEP 3
I R STEP 4
° Annua“zed Averages - Mean +t * SE (UCLB4)
* At least 3 years of water quality (TDS or Fa
NO3-N) in 20-year period STEP 6 5
* Shapiro Wilk test for normality MoV <2and
e Point Statistics - mean plus t*standard No
error of the mean s STEP 10
Shapiro-Wilk Test GM +t " GSE(UCL84)
on Logs
Fail
STEP 11
Median
© MDV: Most discordantvalue frommedian ~ GSE: Geometric standarderor
g“ws C SE: Standard error at student's t UCL84: 84% upper confidence limit of me
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GM: Geometric Mean



Nitrate Example

w

Well ID: 1203926

Well Name
Highgrove HG-3

Well ID
1203926

Latitude
34.00538935

Longitude
-117.2876524

1999-2018 Ambient Water Quality Recomputation
Trend Charts for TDS, Nitrate-Nitrogen, and Groundwater

Well Owner

Number of
Annualized
Average
Concentration
Values

Number of

Number of Accepted

Groundwater Management
Zone Samples’

Samples’®
Riverside County Waste Management Depa Riverside-F 40 40 20

Well ID: 1203926
Management Zone: Riverside-F

#of outliers (ie,

rejected
annualized

average conc

values)

Mean of Annual
Average
Concentration
Values

Shapiro Wilk

Total Dissolved Solids (TDS)
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& Currentvalue (2016-2018) —®— Value closest to Oct. 15, 2018 (GWE only)

—&— Historic value (prior to 2016)

Statistic

Standard Error =[Mean

Mean/Standard Concentration +

Error Geometric Standard tValue * 2015 Final 2015 2018 Final

Test Result® Mean Deviation tvalue Standard Erre Value® Method Outco Value® Status Change Percent Changll Percent Chan,
NA 3.49 NA 359 Median 0.08 Median Average - No Change % -98%
| |
Select (Ctrl Remove MDV
Statistics
GMZ All 1203926
Well Name : 1D 1203926 .
Analyte NO3-N
Count 20 20 I
Count Detects 9
Sample Year Min 1999 15 -
sample Year Max 2018 o
Annual Average Min 0.05 10 *
Annual Average Max 9.05 & . +
Annual Average Mean 263 E 05 - *
Annual Average Stdev 3.49 3 . E
Shapiro-Wilk W 0727 =
Shapiro-wilk p-value 9E-5 £ s
Critical Alpha 0.01 z
Most Discordant Value 9.05 10 ¥
Pearson NA r
slope NA 15 #
Intercept NA
MOV Max Abs Diff : Median 20 P
MDV Diff Crit 1 s
SE of Mean NA o 1 E) 2 5 6 7 3 3 10
Student t NA NO3-N
Mean +t*SE (UCLB4) NA
SW p-value Logs SE-5
Geomean NA 10
GM + t*GSE (UCLB4) NA s
Median 0.08
Trend Analysis Theil-Sen 3 ~=
Kendall § 91 - s Pl
Var(s) 857 & B
2 -
Intercept 1004 =z 2 .
Slope -0.50
pvalue 0.002 01599 2004 2009 2014 2tj1s
Significant Trend? Decreasing® 2
a
Year

Point Statistics Web Map

Absolute
Percent Chan,
98%

Absolute
Percent Ran i@l
0973



Presenter
Presentation Notes
Pattern of detects and non-detects, event horizon. Not a statistic fails Shapiro Wilks, test normality, log transform still fails Shapiro Wilks. Annualized averages vs actual data

http://arcg.is/1DeP8X

TDS Example

Percent Change

Well ID: 1203926

Groundwater
Management

Number of

Accepted

Number of

Annualized outliers Mean of Annual

Average (ie, |Average Concentration

Normal Distribution of

Shapiro Wilk Test

Mean/Standard
Error Geometric

Absolute

Latitude Longitude Well Name

Well Owner!

Samples®

Zone

Samples®

Concentration | rejected Values Dpata’

1214465 33.69755913 -117.994906 0CWD-M42/1 Orange County Wat« Orange County 29 29 15 0 1157 YES
1999-2018 Ambient Water Quality Recomputation Well ID: 1214465
Trend Charts for TDS, Nitrate-Nitrogen, and Groundwater Management Zone: Orange County
Total Dissolved Solids (TDS)
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—#— Historic value (prior to 2016) —®

Current value (2016-2018) —®— Value closest to Oct. 15, 2018 (GWE only)

Result®
PASS

Mean
246.92

=[Mean
Concentratio 2015
Standard Deviation tValue n +tValue * | 2015 Final Value® Method Outcome 2018 Final Value® Method Outcome Status Change Percent Change Percent Change
956.33 1.03 1411 1674 Mean + SE (UCL84) 1411 Mean + SE (UCL84) Statistic - No Change 6% -16%
| Select (Ctrl-E) | ‘ Remove MDV
Statistics
GMZ All 1214465
well Name : 1D 1214465 25
Analyte TDS
Count 15 20
Count Detects 15 *
Sample Year Min 2001 15
sample Year Max 2018 .
Annual Average Min 152 10 *
Annual Average Max 2645 & .
Annual Average Mean 1157 E os Y .
Annual Average Stdev 956.33 3 oo LS
Shapiro-Wilk W 0.860 T * -
Shapiro-Wilk p-value 0.024 E 05 + r
Critical Alpha 001 = *
Most Discordant Value NA 10 A8
Pearson MA +
slope NA -15
Intercept NA *
MOV Max Abs Diff : Median 20
MDV Diff Crit 1 a5
SE of Mean 246.92 500 1000 1500 2000 2500 2000
Student t 103 D5
Mean +t*SE (UCLB4) 1411
SW p-value Logs NA
Geomean NA 3000
GM +t*GSE (UCLB4) HA 2500 .
Median NA o -
Trend Analysis Theil-Sen 2000 —~ Y
Kendall 5 -79 A
1500 ~
War(s) 408 g . ;
Intercept 292564 F j0m L ol
Slope -145.00
p-value 1E-4 so0 - i
significant Trend? Decreasing** o hd Ttoe
bl 2004 2009 014 2q18
500
Year

Point Statistics Web Map

Absolute % Change | Percent Rank

16%

0.966


http://arcg.is/1DeP8X

Trend Analysis

Mann-Kendall Test

The Mann-Kendall test is applied to determine if there is a significant trend in
water quality (increasing, no trend, or decreasing) for up to 20 annualized
average values within the 2018 AWQ recomputation dataset.

A very significant increasing trend does not necessarily mean that the trend has
a high positive slope or that the concentrations are high; it means only that the

trend is monotonically increasing. N

A
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N
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Very Significantly Increasing
Significantly Increasing
Increasing

No Trend

Decreasing

Significantly Decreasing

Very Significantly Decreasing


Presenter
Presentation Notes
In the test, the values are ordered by sample date
and the signs (+/–) are recorded for all of the possible differences between a given value and
every value that preceded it in the time series. The Mann-Kendall statistic “S” is defined as the
number of positive differences (+) minus the number of negative differences (–). S and n, the number of sample dates, together define a probability (p-value) that defines possible trends as
one of the following:
• Not calculated (either p-value = 0 or n =1)
• Very significantly increasing (p-value ≤ 0.001, positive slope)
• Significantly increasing (p-value ≤ 0.01, positive slope)
• Increasing (p-value ≤ 0.1, positive slope)
• No trend (p-value > 0.1 or slope = 0)
• Decreasing (p-value ≤ 0.1, negative slope)
• Significantly decreasing (p-value ≤ 0.01, negative slope)
• Very significantly decreasing (p-value ≤ 0.001, negative slope)
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Presenter
Presentation Notes
Lot of very significant increasing wells. Would expect more or less evenly split between (+) change / no change / (-) change

http://arcg.is/jmjWK

Well Attrition Analysis

@
B High Risk Point Statistic B New Point Statistics
Wells with computed water quality point Wells that are now eligible to have a water
statistics that will not qualify for inclusion in quality point statistic computed for the 2018
the next recomputation (2002 to 2021) of current AWQ recomputation period
AWQ if no data are collected during 2019- P P '
o2 e Potential Point Statistic
Medium Risk Point Statistic Wells that will be eligible to have a water
Wells with computed water quality point quality point statistic computed for the next
statistics that will not qualify for inclusion in period (2002 to 2021), if a sample is

the following recomputation (2005 to 2024) :
of AWQ if no data are collected during 2019- coII.ected and analyzed in the 2019 to 2021
2024. period.

=WS
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Explanation

1999-2018 TDS Point Statistic
1999-2018 TDS Average

High Risk Point Statistic

High Risk Average

Medium Risk Point Statistic
Medium Risk Average

New Point Statistic

ol o0 o H ©

Potential Point Statistic

Note: As requested by CBWM, private well
locations used in the 1999-2018 AWQ
recomputation are not shown.
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Groundwater Management Zone
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g Recharge Basin

Rivers and Streams
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1999-2018 NO3z-N Point Statistic
1999-2018 NO;-N Average

High Risk Point Statistic

High Risk Average

Medium Risk Point Statistic
Medium Risk Average

New Point Statistic

Potential Point Statistic
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Note: As requested by CBWM, private well

locations used in the 1999-2018 AWQ

recomputation are not shown.
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Review of Nitrate and TDS AWQ Maps
(1999-2018)

Warm r
Springs ' =
Valley

Site to view and QA/QC | ==

wet Well Without Ambient
TDS Statistic (Average Only)
Average

Contour of Equal TDS
00,
= Concentration
[ croundwater Management zone
- 8 Recharge Basin

~ Rivers and Streams

® WP Discharge Locations

TDS Concentration
<250 mgfL.

1,000 mg/L

L] > 2.000mgi
Note: Grid cell size is 400 x 400 meters.
Geology

|:| Quaternary Alluvium
[T consolidated Bedrock

[ ] semiConsolidated Sediments

——  Fault Location

Prepared by:
VWS C N tin:09m T e SAWPA Basin Monitoring Program Task Force Elsinore GMZ
- ‘b 03 0 . ;:‘;:M“;;,“"'“"‘““%’ Recomputation of Ambient Water Quality $Santa Ana River Watershed

References: Prepared for: TDS Concentration and Contour Map
0 for the Period 1999 to 2018 ‘ Attachment B9-3

L
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Fiz Name: Fgure_25:3_Bisnors_TDS_otd_workh
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https://watersystemsconsulting-my.sharepoint.com/personal/tarashiro_wsc-inc_com/_layouts/15/onedrive.aspx?id=%2Fpersonal%2Ftarashiro%5Fwsc%2Dinc%5Fcom%2FDocuments%2FSAWPA%20Ambient%20Water%20Quality%20Figures&originalPath=aHR0cHM6Ly93YXRlcnN5c3RlbXNjb25zdWx0aW5nLW15LnNoYXJlcG9pbnQuY29tLzpmOi9nL3BlcnNvbmFsL3RhcmFzaGlyb193c2MtaW5jX2NvbS9FdG1rSUMwY0NoUkV0alprcWZCWVBXd0JOZW82bE43UDhmTGRtT0xZbWQ3V2tBP3J0aW1lPXVaNDBXYVpuMTBn

Schedule

O
BMPTF Meeting BMPTF Meeting BMPTF
Compile and Process AUGUST 12 SEPTEMBER 18 Meeting
Data T
. ¢ *
OCTOBER
. * . * ¢ ()
| | | | | |
MAY 31 JUNE 18 Upload QA/QC Develop 0A/QC Develop WL
Data BMPTF data to Time series Ilgrgf': Point Contour Maps
due to Meeting AWQ charts oin Statistics

WSC database Statistics



Near-term Schedule

o
DRAFT
AWQ ™
Review with BMPTF Determinations ‘
Contour WQ Maps Members ‘ Interpretive Tools
NOVEMBER DECEMBER JANUARY FEBRUARY

¢ ) A ()
| | | |

October25  November 13 December January

BMPTF BMPTF BMPTF BMPTF

Meeting Meeting Meeting Meeting
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