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Presentations from the Task Force Workshops on the
Development of an Updated Surface Water Monitoring

Program
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Task 1 — Prepare Updated Surface Water Monitoring Program for
TDS/N for Santa Ana Reaches 2, 3, 4, and 5

Approach - end point in
mind =2 Questions that

e’ | needtobe answered by the
surface water monitoring:
SARVAMBUREN-DISARMWD”NG7 ‘ Ay .‘;;'RTVERE'?E‘;\:E'OL ) =10 . Complia nce With
( LI e e R A Gl LN . .
o i \,M -J/ objectives

f 8L * Collect sufficient data for

_ £ input/calibration of
EGFD. | R e FNA WLAM

Task Force and SAWPA conduct the surface water monitoring
program to collect data to assess compliance with objectives.

- Annual Reports of SAR Water Quality
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Task 1 — Prepare Updated Surface Water Monitoring Program for
TDS/N for Santa Ana Reaches 2, 3, 4, and 5

For each Reach, review:
 SW Objectives

e Metrics for compliance

e Data used

 What is metric protecting

.“ SAn T \' 3. i‘ .. . k : .
\,M ‘/J/ .« | <+ Datagaps? Uncertainty ?
asin j’f’ 7 ! ',»; YL o

| SAR-VANBUREN-01

Feedback on questions
related to the monitoring
program
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Table 1. Basin Plan Surface Water TDS and TIN Objectives for the $anta Ana River Reaches 2, 3, 4, and 5and Metrics, Data, and Methods Used to Assess Compllance

Objective

[mgl)

TIN{z)

ment of Compliance as Specified in the Basin

Compliance Metric

Plan

Monitoring Data

Assessment of Compliance with Basin Plan Objectives Conducted by the Task Force inthe 5

PA Annual Report of
Santa Ana River Water Ouality

The annusl report utilizes two methodsto evaluzt2 compliance:
The SARWM walculatesthe
volume-weightad TDS of total
fiow annually for the water 1) Based on Basin | 1) Average of the last five years of SARWM'sannuzl detarmination of the flow-weighted TDS at
» . yE=r - using continuous Plan Ezlow Prado Dem for total flow
The “five-y=ar moving %
maonitoring of flowand EC,
S — average of the annuzl T > e
Bac - 0% content of toral | 270 572D SEmples by ths
J at Below Prado Dam. "The
R SARWM! |
s annua
5 e e 2} 60-month flow-weighted moving average of the TDS concentration of the total flow at Below
= Ern-ll_m "':I:-Itl S 2} Atternative  |Prado Dam. This is calculzted using continuous monitoring of flow and EC by the USGS, and grab
Sy W he U ssmples by the USGS and others (OCWD, Regional Board, CEWM/IEUA) st Eslow Prado Dsm
determine compliance...”
The annual report utilizes three methods to =ssess complisnoe:
“..graband compasite
sampleswhen the Regionzl Board collectsgeb | 1) Based on Basin |1) Average of the grab samplescollectzd by the Resional Board in August and September at
influence of storm flows samples in August and Plan Below Prado Dem
and nontributary flows | September at Below Prado
Reach 3 700 10{b} is ata minimum. This CDam. “Results can be
typically ooccurs during | compared to the continuous 23) A B ; i e R (OCWD, USGS
August and September” | monitoring by the USGS and E:-‘.‘-‘I':‘!E"I_I:EEIZ.?' A_Er! sardng = ;E E-:I _FE::IIM;_ edlba ok sl : !
-Tahle 4-1 indicates data from othersourcas” i d niEIEE IS eemneratSelow Praco i
L 5 2) Alternatives
Base Flow i .
2b) Average of the grab samples collected by others (OOWD, USGS, CBWM/IEUA) in August and
Septembear st locations betwesen Riverside Namwos and Prado Dam
Razch 4 E&d 10 Undefined Undafinad Grab sample of base flow in August st WR-RIX-01, SAR-Riversidefive-01, SAR-lacadena01.
Reach 5 300 5 Undefined Undetinad Grab sample of base flow in August at SAR-Wateman-01
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e Reach 2

Surface Water Objectives:

< : ,ﬁfr;'},ﬁ ., -
A s,«j{fl{ﬂ;
. _.4,,_,__

?’ ‘:-;;;},}___ W72z
"’;m;:,'::‘; Sl TDS =650 mgl TIN =n/a

. g USGS'CB_WMIIEUA] Th

2 .__ f! {{?j !/

"\

Mg &

Basin Plan Metric/Data:

Compliance for “Reach 2 will
e be based on the five-year
s OVING average of the annual
iy s TDS content Of total f/OW.”

Recycled Water Discharge Point

Approximate Area of Rising Groundwater
Assumed in the WLAM

;i '?;‘L’ (;‘L ‘;;, Reaches of Santa Ana River ”The Watermasterls [SARWM]

Reach 1

"'.'_'. 1..‘('!.‘.; . )
7 5 |7 annual determination of total

&) ;-,»,_.-V_;‘;g.-a? #7 flow quality [at Prado] will be
7/ e {__.-'"‘-1_.’;':.-‘,! () ocwoRecharge Basins in the Forebay . .
(- i\ “”"%_« used to determine compliance

-/i, JRE‘EE’F\V&:\‘ % &Mz

B with the total flow objective...”

Orange
County

= Streams & Flood Control Channels

Flood Cantrel and Conservation Basins
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Reach 2 - What does the Surface Water Objective Protect?

* Protective of recharge in Orange County
GMZ

Basin Plan, Page 4-28:
“In years of normal rainfall, most of the total
flow of the river is percolated in the Santa Ana

nnnnn

Forebay, and directly affects the quality of the

groundwater. For that reason, compliance with

e the TDS water quality objective for Reach 2 will

) be based on the five-year moving average of
Ay W the annual TDS content of total flow.”

=) - 75 Question to be answered by the surface water
VN P monitoring data to compare to the Reach 2
¢ Dy B A objective: What is the flow-weighted quality of
[riicr ot 1 o s A ) Y s the Santa Ana River at Prado Dam
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Prado
Basin

Py

Assessment of Compliance

/ i
|/. : % g ° h f ° °
| f Y w il with Surface Water Objective
} % = gional Board, OCWD
t{'s__s_s_."caw_wleg.l' ° R h 2
i J X Ay /o in Reac
o | I 3 »{’ = =
4 . 2 o /‘“ % = % !
difl. f _— o M’
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& { s
= | e _._____,.—'-'”_ 7 i e'
o il ter i
Objective Assessment of Compliance as Specified in the Basin
{mgl) Plan | WPA Annual Report of
Santa Ana River Water Quality
Monitoring Deta
The annual report utilizes two methods to evaluate compliance:
Tha SARWM calculatasthe
volume-weightad TOS of total
flow snnuslly for the water 1) Based on Basin | 1) Average of the |ast five years of SARWM'sannual determination ofthe flow-weighted TDS at
year - using continuous Plan Below Prado Dam fortotal flow
The “five-year moving -
menitoring of flow and EC,
. - zwverzge of the annuzl ) ) S
==c B TDS content of total |0 = o0 oo RS BYERE
B st Below Prado Dam. "The
j flow SARWM's annual
det ation of tom flow 2} 60-maonth flow-weightad moving average of the TDS concentration of the total flow at Below
= Em-ll_m "'JI:-II: 4t 2) Atternative |Prado Dam. This is calculated using continuous monitoring of fliow and EC by the USG5, and grab
d:t'ﬁ:r:'_m:p':i:_; ) szmples by the USGS and others [OCWD, Regional Board, CEWM/IEUA) =t Eelow Prado Dam
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Five-year average of the SARWM Annual TDS for Total Flow (Basin Plan Method)

- AR B TR B T iR T T L Racin =
rg Uses USGS grab samples to determme relationship
& ' Between TDS and EC

SARWM Annual Calculation of Volume-Weighted TDS for Total Flow:

RCRY

WATER QUALITY SAMPLES BELOW PRADC

WATER YEAR 2018-19 SUMMARY OF FLOW-WEIGHTED TDS BELOW PRADO DAM

WATER YEAR 2018-19

— TDS (mgiL) {umffm) TDS/EC Ratio October 2018
10/9/2018 679 1120 0.6063 Day Prado Daily Computed Qutfiow
101212018 672 1130 0.5047 Outflow Mean EC TDS X D8
10/24/2018 713 1180 0.6042 (cfs) (microsiemensicm)
11/14/2018 706 1190 0.5933 1 84 1,130 676 56,716
11/14/2018 719 1180 0.6093 2 2 1,190 i i)
11/27/2018 654 1120 0.5839 3 81 1,110 664 53,518
12172018 423 0.0000 4 100 1,080 852 65,200
12/19/2018 434 742 0.5849 5 a1 1,070 640 58,112
12/19/2018 417 703 0.5932 6 80 1,100 658 52,443
1/3012019 285 478 0.5062 7 m 1,130 676 52,187
113012019 284 480 0.5017 8 81 1.140 i 55,229
113112019 285 488 0.5840 ° e i ?’(J ot Five-Year Avg of SARWM Annual TDS
2712019 264 454 0.5815 23 169 fi70 A\ 118,131 in SAWPA 2019 Annual Report, Table 3-1:
21212019 288 440 0.5878 24 1,200 S &(O 717 117,588
2i26/2019 396 655 0.6046 603 103,950 A 7
212812019 450 745 0.6040 \\\"\0 s PaEhs ‘Water Year E]ulmgA Yearly How—welghted TDS (mg/L)
3/4/2019 305 530 0.5755 6 681 74.910 2015 522
3M14/2019 486 807 0.6022 \3\_6 1, 140 681 74,229 2016 560B
31972019 469 812 0.5776 a\c‘\) 1,100 658 75,670 2017 408
3/25/2019 536 Bas 0.5989 0 1,000 B52 74,980 2018 625
4f1/2019 472 809 0.5834 6 X i 1,000 B52 72,372
© \)c,e 2019 ( )
. \ 3,529 2,252,132 5 Year Average 503
Ave rage TDS/EC Ratio = 0.5978 '\0(\5“ Monthly Flow-weighted TDS = 638 mgiL / Note: * Santa Ana Rgnm Watermaster data reported for F¥~2018-10 water year
e\a“ BFY 2015-16 water year data adjusted from 541 mg/L to remove the
« 1) TDS= EC x 0.5978 influence of non-tributary water transfer flow from OC59.
WY 2019 Annual Flow-weighted TDS = 401 mgl| 2019 5-Year Avg of Flow-weighted TDS = 503 mg|
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60-Month Volume-Weighted TDS for Total Flow (Alternative Method)

60-month Volume-Weighted Avg in SAWPA 2019 Annual Report:

r4 Uses USGS, OCWD, and Regional Board grab

% samples fo determine relationship Table 3-2. Monthly Volume-Weighted Moving Average TDS at Below Prado Dam

» Bet TDS and EC
o oo e HE A B A )Y (2019 OCWD, USGS and Regional Board at Below Prado Dam)
. s siows : : Monthly Flow Monthly Velume Weighted o
Tap-15' 5443 338 4.713.608
Feb-15° 3,181 25 3,207,503
Mar-13 5971 611 3647510
Apr13 3058 03 215348
May-15 300 &0 3,540,653
Tan-15" 2.031 658 1,335,858
T-15" 3113 553 1722216
Nav-18 3311 &0 3064681
Dec-15 11790 453 5350136
VA SR AV IR v MBS DT ) Sl Tan-19 14.454 323 4,680,018
Feb-19 FENT) 8 10.596.502
Graphically plot USGS, OCWD, and i Lt A Loensis
Regional Board samples for the year > e BAW 5019 i Bt
. . . 18 of _ Z420.73
linear regression of TDS versus EC yielded BES 4aily TS from ch_/;f;"" L5
q - . ne-19 al 72 (668,343
the following equation (in 2019): 410 ca\CU\atj/-‘f'{l? 1 L7E0. 301
celationshi® Vo< s i 5 oo
ec-10 12047 31 TIL578
= + =
( 1 1 —
TDS EC x 0.6028) 1.7288 — |mm 369,679 /7~ N\ 174,919 231
R2 _ 0 95 i) - Month Volume Weighted Averape{473 m=iL)
- " Nove: 'Denares monrhly resnlis with mizsimg EC readings dis fa srmeniar ot with [SGS equipment

Monthly Flow welgh .
:Dmf,ﬁ_.'m:fﬁh.f;f”:: 2019 60-month Flow-weighted TDS = 473 mg| R e i
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Reach 2 Compliance — Basin Plan Method versus Alternative Method

Table 2. Difference between the Two Methods used to Calculate the Five-year Volume-Weighted TDS
Concentration at Below Prado Dam for Reach 2

Source of Grab Type of Caloulation used to
Sample Data Used to Determine Relationship
Calculate a TDS and between TDS and EC, to
EC Relationship calculate a daily TDS Calculation Type
Average Ratio Arithmetic Mean of five
Described in the Water USGS different annual 9 201 9 - 503 mgl
Basin Plan Year volume-weighted
averages
Linear Regresszion Model
Five-year (60-month)
Calendar UsGEs, OCWD, —
Alternative ) volume-weighted 9 201 9 — 473 mgl
Year Regional Board
average
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Figure X. Time-Series of TDS concentrations and Compliance Determination of Total Flow
at Below Prado Dam at Santa Ana River Reach 2

1,060 — 600,000
1 TDS Concentration {mgl) at Reach 2 at Below Prado Dam L
1,000 @  Grab sample concentration by all entities L Re a c h 2
] USGS Measured Total Flow at | |—e— Annual flow-weighted concentration calculated by SARWM| |
950 Below Prado Dam Five-year average of the SARWM determinations
2] @ . of the annual flow-weighted concentration® B
900 60-month flow-weighted average concentration — 500,000
i ] calculated in the SAWPA Annual Reports* L
850 — 9 "Hota: Utilizes dally 105 concentrations calculated from
7l ® the daily EC measurements at the USG5 gage at Befow Prado Dam. =
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Total Dissolved Solids (mgl)

Figure X. Time-Series of TDS concentrations and Compliance Determination of Total Flow

at Below Prado Dam at Santa Ana River Reach 2
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= Five-year average of the SARWN determinations
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Figure X. Time-Series of TDS concentrations and Compliance Determination of Total Flow

at Below Prado Dam at Santa Ana River Reach 2
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Total Dissolved Solids (mgl)

Figure X. Time-Series of TDS concentrations and Compliance Determination of Total Flow
at Below Prado Dam at Santa Ana River Reach 2
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Reach 2
Questions

Is the data collected

enough to competently
assess compliance with
Reach 2 TDS objective?

Do you see any gaps in
the data to understand
the quality in Reach 2 ?
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| i 1 s
; |
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5, L o / S _ : O Compliance Determination of the Objective
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OCWD, CBWM/IEUA ; .
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4 Surface Water Monitoring Locations
& Station name (monitoring entities)
2 = i A USGS Surface Water Gage
X SAR.'@ River Rd 'nl Surface Water Monitoring Site used for
{DC_‘:\_'[P‘ CBWM/IEUA} | O Compliance Determination of the Objective
e / based on the Basin Plan (labeled in red)

Reach 3

Surface Water Objectives:

| TDS = 700 mgl TIN = 10 mgl *

Total nitrogen, filtered sample

| Basin Plan Metric/Data:

“Regional Board will collect a
series of grab and composite
samples when the influence of
storm flows and nontributary
flows is at a minimum
[baseflow]*. This typically occurs
during August and September”

"Results can be compared to the
continuous monitoring by the
USGS and data from other
sources"

*Baseflow in Basin Plan = POTW discharge, rising
groundwater, and dry weather runoff



Reach 3 - What does the Surface Water Objective Protect?

* Protective of beneficial uses in
Orange County GMZ

Basin Plan, Page 5-15:

“Baseflow generally provides 70% or more of the
water recharged in the Orange County GMZ. In wet
years.... (40%)... Therefore, to protect Orange
County groundwater, it is essential to control the
quality of the baseflow. To do so, baseflow TDS and
nitrogen objectives are specified in this Plan for
Reach 3 of the River.”

Question to be answered by the surface water
monitoring data to compare to the objective:
What is the quality of the baseflow in Reach 3,
flowing into Reach 27
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Objectivea Assessment of Compliance as Specified in the Basin
[mgl} Plan Assessment of Compliance with Basin Plan Objectives Conducted by the Task Force in the S P& Annual Report of
Santa Ana River Water Quality

TIM{a) Compliance Metric Monitoring Data

The annual report utilizes three methods to assess compliance:

"...grab and composite
sampleswhen the Regional Board collectsgr=b | 1) Based on Basin |1) Avarzge of the grab samples collactad by the Regional Board in August 2nd Septembar =t

influence of starm flows samples in August and Plan Balow Prado Dem

and nontributary flows Septemberat Below Prado

Reach 3 700 10(b) is at a minimum. This Dam. “Results can be

typiclly ocours during | compared to the continuous

Za) Average of the grab samples collected by the Resgional Board and others (OOWD, USGES,

August and Sept bar” itoring by the USG5 and , )
HEustEn ?F Flm = rmanitaring By me =n CEWMIEUA) in August and September at Below Prado Dam
-Tzble 4-1 indicates data from other sources” )
2) Alternatives

"Base Fl " . ' i
se Flow 2b) Averzge of the grab samples collected by others (OOWD, USGS, CEWRM/IEUA) in August and

September st locations between Riverside Mamwos and Prado Osm
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Figure X. Time-Series of TDS concentrations and Compliance Determination of Base Flow
at Below Prado Dam in August and September at the Santa Ana River Reach 3
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Figure X. Time-Series of TDS concentrations and Compliance Determination of Base Flow
at Below Prado Dam in August and September at the Santa Ana River Reach 3
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Figure X. Time-Series of TDS concentrations and Compliance Determination of Base Flow
at Below Prado Dam in August and September at the Santa Ana River Reach 3
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Figure X. Time-Series of TN concentrations and Compliance Determination of Base Flow
at Below Prado Dam in August and September at the Santa Ana River Reach 3
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Figure X. Time-Series of TDS concentrations and Compliance Determination of Base Flow
at Below Prado Dam in August and September at the Santa Ana River Reach 3
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Study of TDS Exceedances in Reach 3 (WEI, 2015)

* What are the causes of recent Figure 2
Discharge and TDS Concentration of the Santa Ana River below Prado Dam
exceedances of the Reach 3 TDS June-September
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Study of TDS Exceedances in Reach 3 (WEI, 2015)

Performed sensitivity analysis,
reconstructed TDS and flow of
the SAR below Prado Dam by
increasing IEUA discharges to
match 2004 rates

Concluded that IEUA
discharges are diluting the TDS
in the SAR below Prado Dam

Recommended further
investigation of Residual to
understand causes of
exceedances
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Figure 17
Influence of IEUA Discharge on the TDS Concentration of the Santa Ana River below Prado Dam
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Reach 3 — Questions on the Monitoring for Compliance of SW Objectives

If our goal in assessing compliance with the Reach 3 objective is to ensure protection of Orange County

GMZ during baseflow conditions,...

* Is the data collected enough to
competently assess compliance with
Reach 3 objectives?

* Do we have enough data to
understand the drivers of the
observed trends in TDS and nitrate?

* Should sampling be done more than
the months of August and September?

* Should there be use of the continuous
USGS measurements (as mentioned in
the Basin Plan)?
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Reach 3 — Questions on the Monitoring for Compliance of SW Objectives

If our goal in assessing compliance with the Reach 3 objective is to ensure protection of Orange County

GMZ during baseflow conditions,...

* Is the data collected enough to
competently assess compliance with
Reach 3 objectives?

* Do we have enough data to
understand the drivers of the
observed trends in TDS and nitrate?

* Should data influenced by summer
precipitation or imported water
transfers in August and September be
included?

* Should sampling be done at locations
other than just below Prado Dam?
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Reach 3 — Questions on the Monitoring for Compliance of SW Objectives

If our goal in assessing compliance with the Reach 3 objective is to ensure protection of Orange County

GMZ during baseflow conditions,...

* Is the data collected enough to
competently assess compliance with
Reach 3 objectives?

* Do we have enough data to
understand the drivers of the
observed trends in TDS and nitrate?

* Should there be further
characterization of rising groundwater
along Reach 3 (quality/location)?

o For example: What percentage of
baseflow is rising groundwater in
August and September?
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Next Steps

e Continue feedback on questions through February 2022.
 Send to Veva Weamer vweamer@westyost.com

* February 2022 Workshop #2 — Reaches 4 and 5, review of modeling tools

* Late March/Early April 2022 - Prepared Draft Technical Memorandum Surface Water
Monitoring Requirements and Goals for the Santa Ana River Watershed

WEST YOST Planning Priorities Task 1 Workshop - SW Monitoring | Jan. 27, 2022
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Basin Planning Priorities Task 1 Workshop

Surface Water Monitoring Requirements and Goals for the Santa Ana River
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February 22, 2022

w

WEST ¥ YOST
Water. Engineered.




Chino-North

P
w "
! Riverside-C
/
/
|
/
4 4 /
4, /
| ‘
Lo |
AR'@ MW_QXing (OCWD,
S, CBWM/IEUA, SBCFCD) =
7 '\‘ §
V

WEST YOST

Colton

SAR @
Mission
(OCWD)

e Riverside-E

\,
N\
\ h
\ 3 \
Riverside-B =3 )
b .
| Rialto WWTP [ /-
I Colton WRF y /
\ -y
RIXWWTP_§f B& N\
® j {
SAR Above RIX ; / ,’
(ocwD) 7\, i SAR @
4 RIX(Outflow @ L(a;:\‘j:g;’
(SAR near Grand Terrace
‘ ¥id p >
et ;/' Q gF |
4 B f SAR @ ?
Riverside
Riverside-A RYEOCWD)
Riverside-F
7 7/
7 5 TR W R

|} ! i’ "
; N i / i i =
I N fm i " A
t P 4 i /’,//’ =
AN “\ San Bernardino |! P
: Y o7
Vg

SAR @
Waterman
(OCWD)

y \./'bo,‘,a
e
SAR @ E. St.near -
%  San Bernardino

YVWD Discharge Poi\
\to San Timoteo Wash

:\Surface Water Monitoring Locations

Station name (monitoring entities)

A USGS Surface Water Gage
O Surface Water Monitoring Site used for
Compliance Determination of the Objective

=) POTW Dishcarge Point

O

Reaches of Santa Ana River

Approximate Area of Rising Groundwater
Assumed in the WLAM

ssssssssss= Reach 3

==——seses Reach 4

s Reach 5

GMZ

Planning Priorities Task 1 Workshop - SW Monitoring | Feb. 22, 2022

Reach 4

Surface Water Objectives:

TDS =550 mgl TIN =10 mgl

Basin Plan Metric/Data:

No description in the Basin
Plan of the data required for
sampling and assessment for
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Time-Series of TDS concentrations and Compliance Determination of Base Flow
in August at Reach 4 of the Santa Ana River
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Time-Series of TN concentrations and Compliance Determination of Base Flow
in August at Reach 4 of the Santa Ana River
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Reach 4 — Questions on the Monitoring for Compliance of
Surface Water Objectives

Is the data collected enough to assess the Time Seresof T0S concentratons and Compliance eterminationofbas Fow
quality of flow in Reach 4 and compliance
with Reach 4 ObjECtiVES? 550_: TDS Objective for Reach 4 (500 mgl)

600

* Should sampling be representative of
baseflow or total flow?

500 —

s

bl

o
|

e Should sampling be done more than
the month of August?
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e Should there be more than one
sample per year at each site?
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Reach 5

Surface Water Objectives:

TDS =300 mgl TIN =5 mgl

Basin Plan Metric/Data:

No description in the Basin
Plan of the data required for
sampling and assessment for
the Reach 5 objectives.
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Reach 5

Surface Water Objectives:

TDS =300 mgl TIN =5 mgl

What are the Surface Water
Objectives in Reach 5
Protecting? Recharge in the
Bunker Hill-B and Colton
GMZs.

Question to be answered by
the surface water monitoring
data to compare to the
objective: What is the quality
of the discharge in Reach 5
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Lt /f— S Time-Series of TDS concentrations and Compliance Determination of Base Flow

\ in August at Reach 5 of the Santa Ana River
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Time-Series of TN concentrations and Compliance Determination of Base Flow

) in August at Reach 5 of the Santa Ana River
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Reach 5 — Questions on the Monitoring for Compliance of
Surface Water Objectives

Time-Series of TDS concentrations and Compliance Determination of Base Flow
IS the data COIIeCtEd enough to assess - in August at Reach 5 of the Santa Ana River o500
the quality of flow in Reach 5 and f g
: : S ro ]l - - oo ToSObjetve forpeachsoome) e e
compliance with Reach 5 objectives? ~
* Should sampling be representative of  ..]
baseflow or total flow? * »

200 —

e Should sampling be done more than
the month of August?

150 —

Total Dissolved Solids (mgl)

 Should there be more than one
sample per year?

100 — —

* Should sampling be done at different < —
locations than the one used |
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Relationship of the WLAM to the Basin Plan

 Simulates fate of TDS/TIN in watershed to determine wasteload
allocations (i.e., maximum TDS/TIN loads that can be discharged to
achieve and maintain compliance with water quality objectives)

 Why is monitoring data important?
e Evaluate current compliance

e Used for model to predict future compliance and wasteload
allocations
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Question for model analysis

* What gaps in our understanding of the Santa Ana River become
apparent from reviewing the models?

 To answer this question, we will:

WEST YOST

Examine assumptions in WLAM

Review WLAM results — What is the uncertainty in how the
model represents the flow components and dynamics of the
Santa Ana River?

Compare WLAM assumptions to ISARM and CVM

Compare model results — Do the model results differ?
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Once we understand the model
uncertainties...

* How could the monitoring be improved to reduce these
uncertainties?
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WLAM - Assumptions

 HSPF does not directly
simulate surface
water/groundwater
Interaction

* Losing reaches:

e Specified infiltration rate

* Gaining reaches:

https://sawpa.org/

e Point inflow
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WLAM - Sensitivity A
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nalysis for Reaches 3 and 4

Purpose: determine effect of changes
in rising water on model-calculated
streambed recharge

WLAM is calibrated to flow/quality at
Riverside Narrows (RN)

* Different parameters can yield
similar results

 Uncertainty in the
quantity/quality of rising water

Planning Priorities Task 1 Workshop - SW Monitoring | Feb. 22, 2022

WEST YOST



WLAM - Sensitivity Analysis for Reaches 3 and 4
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Simulated components of Flow and TDS in the SAR overlying Riverside-A GMZ
as evaluated in the 2017 WLAM sensitivity analysis
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Simulated components of Flow and TDS in the SAR overlying Riverside-A GMZ
as evaluated in the 2017 WLAM sensitivity analysis
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Simulated components of Flow and TDS in the SAR overlying Riverside-A GMZ
as evaluated in the 2017 WLAM sensitivity analysis
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WLAM - Sensitivity Analysis
 Multiple combinations of streambed recharge and rising

water can yield the same flow/quality at RN

* Monitoring data used for calibration leaves considerable
uncertainty in the Santa Ana River dynamics
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Groundwater Models - Assumptions

* MODFLOW simulates surface * Based on relationship
water/groundwater between:
iInteraction * Water table depth
 Streambed characteristics

e \Water level in stream

GAINING STREAM LOSING STREAM
Flow direction v i i
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https://groundwaterexchange.org/interconnected-surface-water-depletions/
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Integrated SAR Model (Geoscience, 2020)

e MODFLOW (plus HSPF) model developed for support of the
Upper SAR Habitat Conservation Plan

* Domain covers entire SAR watershed tributary to Prado Dam
* Ca
* Ca

orated to flow in SAR at Prado Dam
oration period: 1966 through 2016
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Chino Valley Model (WEI, 2020)

e MODFLOW (plus HSPF and R4) model developed for
recalculation of Chino Basin Safe Yield and other studies

* Domain covers watershed tributary to Chino Basin to Prado
Dam

e (Ca
e (Ca

orated to flow in SAR at Prado Dam
oration period: 1978 through 2018
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Analysis of Groundwater Models

* Objective is to understand how model-estimated surface
water-groundwater interaction compares to WLAM
assumptions

e Compared the average net exchange of water over the common
period of analysis (WY 2007 through 2016)

WEST YOST Planning Priorities Task 1 Workshop - SW Monitoring | Feb. 22, 2022
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How do the models inform the gaps in our
understanding of the SAR?

 Multiple representations of the Santa Ana River can yield the same flow/quality
at monitoring (calibration) points.

e Unknown quantity and quality of streambed infiltration or rising water;
insufficient to understand the quality/quantity of water infiltrating into the
GMZs

* The models that simulate groundwater-surface water interaction have results
that disagree with the WLAM assumptions/results.

* Field data to understand these dynamics and represent them in a model is
lacking.
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How could the monitoring be improved to
reduce these uncertainties?

* Monitoring objective is to better understand surface water-groundwater
interactions as opposed to evaluating current compliance with objectives

 Special study to address these uncertainties can inform long-term monitoring
program to support the calibration of modeling tools and assess annual

compliance

 Potential improvements:

* Expanding current surface water monitoring to include other locations
and/or constituents (e.g., temperature)

* Groundwater level/quality monitoring near the Santa Ana River to constrain
groundwater-surface water interaction

WEST YOST Planning Priorities Task 1 Workshop - SW Monitoring | Feb. 22, 2022



Proposed Surface Water Monitoring Program
Work Product

e Two elements:

e Description of monitoring program needed to assess current compliance with
the surface water objectives

e Commitment to develop workplan for special monitoring studies that will
improve our modeling and understanding of the dynamics of the Santa Ana
River
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Next Steps

* Continue feedback on questions through March 2, 2022.
* Send to Veva Weamer vweamer@westyost.com or Garrett Rapp grapp@westyost.com

» Late March/Early April 2022 - Prepared Draft Technical Memorandum Surface Water
Monitoring Requirements and Goals for the Santa Ana River Watershed
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Options for Definition of Base Flow Conditions in the Santa Ana River for

Assessment of Compliance with the Reach 3 Surface Water Objectives
May 24, 2022
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Task 1 — Prepare Updated Surface Water Monitoring Program for TDS/N for
Santa Ana Reaches 2, 3,4, and 5
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Task 1 — Prepare Updated Surface Water Monitoring Program for TDS/N for
Santa Ana Reaches 2, 3,4, and 5
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Characterization of Santa Ana River Base Flow Conditions in Reach 3

Perform analysis to define Base Flow Conditions in Reach 3, and based on those
conditions what data can be used to assess compliance with the Reach 3 TDS/N Objectives

Purpose: potential update to the Basin Plan to better describe what are the conditions in Reach 3 that
define Base Flow and data that can be used to assess compliance

" o . [P SR A%y Steps:
Base Flow 77 4 © »v Sl i i XJ' RRRRR o P
Obijectives for e _/n..™ /) = Look atdaily data to define when there are Base
V. Flow conditions

* With defined baseflow conditions—=> evaluate the
available data that can be used to assess
compliance for Reach 3.

* Perform assessment of compliance with Reach 3
TDS Objective with all Base Flow data

Reaches of Santa Ana River

e e  Determine monitoring needed for compliance

s Reach 3

o
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Basin Plan Description of Reach 3 Monitoring and Assessment of Base Flow
Surface Water Objectives

Page 4-28 of the Basin Plan:

may reach the River via Temescal Creek. Most storms occur during the winter rainy
season (December through April). Base flow is composed of wastewater discharges,
rising groundwater, and nonpoint source discharges. Wastewater discharges are the

Page 4-29 of the Basin Plan:

In order to determine whether the water quality and quantity objectives for base flow
in Reach 3 are being met, the Regional Board will collect a series of grab and
composite samples when the influence of storm flows and nontributary flows is at a
minimum. This typically occurs during August and September. At this time of year,
there is usually no water impounded behind Prado Dam. The volumes of storm flows,
rising water and nonpoint source discharges tend to be low. The major component of
base flow at this time is municipal wastewater. The results of this sampling will be
compared with the continuous monitoring data collected by USGS and data from
other sources. These data will be used to evaluate the efficacy of the Regional
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Figure X. Time-Series of TDS concentrations and Compliance Determination of Base Flow
at Below Prado Dam in August and September at the Santa Ana River Reach 3
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*Note: This chart does not show maximum daily flows > 1,000 cfs
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Time-Series of Reach 3 Daily Flow, Precipitation, and Water-Level Behind Prado Dam
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*Note: This chart does not show maximum daily flows > 1,000 cfs
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Time-Series of Reach 3 Daily Flow, Precipitation, and Water-Level Behind Prado Dam
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Look at Daily Data to Define When There
are Base Flow Conditions

Base Flow Conditions in Reach 3 can be
defined as days where:

* There were no precipitation events or
OC 59 discharge in the last 4 days

The time of concentration is the time it takes for
runoff from the most distant upstream part of the
watershed to reach a specified point of interest >
The time of concentration to Prado Dam for the
Santa Ana River is estimated to be between 1 to 2
days.

e Water-level elevation behind Prado Dam

is below 472 ft-amsl (no storage pool
behind dam)
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Summary of Annual Days and Months with Base Flow Conditions Look at Daily Data to Define When There

are Base Flow Conditions
# of Days # of Months

2004 67 6 May-Oct

2005 11 1 Sep .. .

. P - P Base Flow Conditions in Reach 3 can be
2007 223 9 Mar-Dec defined as days where:

2008 199 8 Apr-Nov L.

i o - Feb, May-Dec * There were no precipitation events or
2010 107 6 Jan, Jun-Oct OC-59 discharge in the last 4 days

2011 36 5 Jun, Sep-Dec

= =2 ° =0 unos * Water-level elevation behind Prado
2013 187 9 Apr-Dec .

G o 5 ——— Dam is below 472 ft-amsl (no storage
2015 119 10 Feb-Sep, Nov-Dec pool behind dam)

2016 74 8 Feb-May, Sep-Nov

2017 209 9 Apr-Dec

2018 203 11 Jan-Feb, Apr-Dec

2019 120 6 Jun-Nov

2020 155 6 Jul-Dec

WEST YOST Definition of Baseflow Conditions & Compliance with Reach 3 TDS Objective | May 24, 2022




Evaluate Data that Can be Used to Assess Compliance with Reach 3 SW Objectives

With defined Base Flow Conditions—> evaluate available data that can be used to assess Reach 3 compliance

Compliance monitoring location for Reach 3 is Below Prado Dam - the Reach 3 SW Objectives are intended
to protect Orange County GMZ

Multiple entities monitor at Below Prado Dam:

1) Grab samples collect by multiple entities:

* Regional Board (~5 samples in August-September)
* current samples used for compliance

Reach 3 Compliances || ™™ .7  7&%
Monitoring'Location, /.| 2. .0 2 ‘
.| At Prado Dam

e OCWD (1-2 samples a month) e

e USGS (1-3 samples a month)

2) Daily EC measurements at the USGS gage that can
be used to calculate daily TDS

chchchchchch

Next: Assess compliance with all available datafor1&2 /-~
during defined Base Flow Conditions

eeeeeeee
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Total Dissolved Solids (mgl)

Time-Series of TDS Concentrations at Below Prado Dam and Compliance Determination of Reach 3 Surface Water Objective
with Proposed Method Using Grab Sample Data Collected by All Entities for Periods of Baseflow Conditions
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Total Dissolved Solids (mgl)

Time-Series of TDS Concentrations at Below Prado Dam and Compliance Determination of Reach 3 Surface Water Objective
with Proposed Method Using Grab Sample Data Collected by All Entities for Periods of Baseflow Conditions
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Total Dissolved Solids (mgl)

Time-Series of TDS Concentrations at Below Prado Dam and Compliance Determination of Reach 3 Surface Water Objective
with Proposed Method Using Grab Sample Data Collected by All Entities for Periods of Baseflow Conditions
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Time-Series of TDS Concentrations at Below Prado Dam and Compliance Determination of Reach 3 Surface Water Objective
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Total Dissolved Solids (mgl)

Time-Series of TDS Concentrations at Below Prado Dam and Compliance Determination of Reach 3 Surface Water Objective
with Proposed Method Using USGS Daily EC Measurements and Calculated TDS for Periods of Baseflow Conditions
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Available Data During
Base Flow Conditions

- All Calculated Daily TDS
from the USGS EC
Measurements

Use the average TDS/EC Ratio
from grab samples to calculate
daily TDS
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October 2018
Day Prado Dally Computed
Outflow Mean EC TDS
(cfs) (microsiemensicm)
1 B84 1.130 676
2 83 1.100 658
3 81 1,110 664
4 100 1,090 652
5 91 1,070 B40
& 80 1,100 658
7 7 1.130 676
8 81 1,140 681
a 70 4 4an co4




Time-Series of TDS Concentrations at Below Prado Dam and Compliance Determination of Reach 3 Surface Water Objective
with Proposed Method Using USGS Daily EC Measurements and Calculated TDS for Periods of Baseflow Conditions Pe rfo rm Asse Ssment Of
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Time-Series of TDS Concentrations at Below Prado Dam and Compliance Determination of Reach 3 Surface Water Objective
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Total Dissolved Solids (mgl)

Time-Series of TDS Concentrations at Below Prado Dam and Compliance Determination of Reach 3 Surface Water Objective
with Proposed Method Using USGS Daily EC Measurements and Calculated TDS for Periods of Baseflow Conditions
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Total Dissolved Solids (mgl)

Comparison of Proposed Methods Using all Data for Defined Baseflow Conditions versus Samples
Collected by the Regional Board (current method)

Summary of Number of Data Points for the Regional Board Samples and
the Two Options for Defined Base Flow Samples

1,000 7
] TDS Concentration (mgl) at Below Prado Dam Number of Data Points
950? —m— Annual Average of Calculated Daily from USGS Continuous Measurements of EC During Defined Base Flow Conditions - From Daily USGS
] |=e= Annual Average of Grab Samples Collected by All Entities During Defined Base Flow Conditions Regional Board | Grab Samples by All " FEC
900—|—@— Annual Average of Grab Samples Collected by the Regional Board in August and September Grab Samples - | Entities - During Base SHSUTEMEnts O )
E In Aug/Sept * fl Conditi During Base Flow
350? n Aug/sep ow Londaitions Conditions
4001 2004 g (4) 17 67
B TDS Objective for Reach 3 (700 mgl)
3 2005 g (0) 1 11
. 2006 g (8) 33 98
2007 4 (4) 49 164
2008 a (4) 53 196
2009 7 (7) 36 133
2010 5 (5) 24 107
2011 7 (2) 8 36
2012 7 (6) 34 132
2013 5 (4) 30 187
3 2014 5 (3) 29 194
450 2015 5 (3) 24 70
. 2016 5 (0) 12 74
400—_'
] . . 2017 6 (4) 32 198
w4 - In2004*, 2005, 2011, 2016 — most of the Regional Board samples collected — 6 (6) o S
1 were at times when there were not Base Flow Conditions - OC-59 2019 5 (3) 2n 116
- i discharge, storage pool behind the dam, and/or summer precipitation events. 2020 3 (3) 27 130
250
1 (x) — # of Regional Board Aug/Sept samples during Base Flow Conditions
200 - . ‘ ‘ -
2o|04 zolns znlns zn|o7 2o|os zolns 2o|1o 2o|11 2u|12 2o|13 2o|14 20|15 2ol1e zolw zol1a 2ol19 2olzo * Current method to assess compliance with Reach 3 objectives
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Options for Monitoring and Assessment of Compliance — TDS Reach 3

* Current Method: Average of Regional Board grab samples collected in August/September

* Option A: Define Base Flow conditions; and use data from grab samples collected during Base
Flow conditions

« Option B: Define Base Flow conditions; and use data from USGS daily EC measurements
collected during Base Flow conditions

Define Base Flow conditions; and use data from grab samples and USGS daily
EC measurements collected during Base Flow conditions

5 B TDS Objective for Reach 3 (700 mgl)
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Options for Monitoring and Assessment of Compliance - TDS

Current Method: Average of Regional Board grab samples collected in August/September

Option A: Define Base Flow conditions; and use data from grab samples collected during Base
Flow conditions

Option B: Define Base Flow conditions; and use data from USGS daily EC measurements
collected during Base Flow conditions

Define Base Flow conditions; and use data from grab samples and USGS daily
EC measurements collected during Base Flow conditions
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Total Dissolved Solids (mgl)

1,000

800

650 —E
600
550 —E
500 —f
450 —f
400
350 —f
300 —E
250 —E

200

TDS Concentration (mgl) at Below Prado Dam
—m— Annual Average of Calculated Daily from USGS Continuous Measurements of EC During Defined Base Flow Conditions
=e= Annual Average of Grab Samples Collected by All Entities During Defined Base Flow Conditions
Annual Average of Grab Samples Collected by All Entities and Calculated Daily from USGS Continuous Measurements of EC During
Defined Base Flow Conditions
TDS Objective for Reach 3 (700 mgl)
700 —:— -------------------------- o=—=_T :_a-.—-—-r"apﬂ& 7’-.
" ™~ W \&~-/ N/ﬂ
/ .———'-."——_. — =
L) Q\-Q/A
L DL A I L L S . L L A A L L L U L L L
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Options for Monitoring and Assessment of Compliance — TDS Reach 3

950
900

850

750 -

Option A: Define Base Flow
conditions; and use data
from grab samples collected
during Base Flow conditions

Option B: Define Base Flow
conditions; and use data
from USGS daily EC
measurements collected
during Base Flow conditions

Define Base Flow
conditions: and use data

WEST YOST

Definition of Baseflow Conditions & Compliance with Reach 3 TDS Objective | May 24, 2022

from grab samples and
USGS daily EC
measurements collected
during Base Flow conditions




Total Dissolved Solids (mgl)

31 * Possibility for Option A and AB to not include Regional Board sampling

— Regional Board Grab samples

Options for Monitoring and Assessment of Compliance — TDS Reach 3

TDS Concentration (mgl) at Below Prado Dam

=e= Annual Average of Grab Samples Collected by All Entities During Defined Base Flow Conditions * Excluding Regional Board samy
Annual Average of Grab Samples Collected by All Entities and Calculated Daily from USGS Continuous Measurements of EC During
Defined Base Flow Conditions * Excluding Regional Board samples

es

TDS Objective for Reach 3 (700 mgl)

This chart demonstrates historical time series for Option A and AB without

T ’ I ’ T X T . T ' T i T J T . T " T $ T ¥ T Y T ' T ' T . T ; I
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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—B— Annual Average of Calculated Daily from USGS Continuous Measurements of EC During Defined Base Flow Conditions °

Option A*: Define Base Flow
conditions; and use data

from grab samples collected
during Base Flow conditions

Option B: Define Base Flow
conditions: and use data

from USGS daily EC
measurements collected
during Base Flow conditions

*- Define Base
Flow conditions; and use

data from grab samples and
USGS daily EC
measurements collected
during Base Flow conditions




Total Dissolved Solids (mgl)

o
0
o

g

550

Options for Monitoring and Assessment of Compliance - TDS Reach 3

Ly

TDS Concentration (mgl) at Below Prado Dam

Recommended Option:

—B— Annual Average of Calculated Daily from USGS Continuous Measurements of EC During Defined Base Flow Conditions

=e= Annual Average of Grab Samples Collected by All Entities During Defined Base Flow Conditions * Excluding Regional Board sam
Annual Average of Grab Samples Collected by All Entities and Calculated Daily from USGS Continuous Measurements of EC During
Defined Base Flow Conditions * Excluding Regional Board samples

es

*: Define

TDS Objective for Reach 3 (700 mgl) Base FlOW conditions;
and use data from grab
samples and USGS daily
EC measurements
collected during Base
Flow conditions

*Excluding Regional Board
Samples

I ’ T X T . T ' T i T J T . T " T $ T ¥ T Y T ' T ' T . T ; I
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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Total Dissolved Solids (mgl)

Recommendation for Monitoring and Assessment of Compliance with the Reach 3 TDS Objective:

1,000 —

] TDS Concentration (mgl) at Below Prado Dam

gs'0_: —B— Annual Average of Calculated Daily from USGS Continuous Measurements of EC During Defined Base Flow Conditions
| —e— Annual Average of Grab Samples Collected by All Entities During Defined Base Flow Conditions %

900—: Annual Average of Grab Samples Collected by All Entities and Calculated Daily from USGS Continuous Measurements of EC During
1 Defined Base Flow Conditions *

850 —

300 TDS Objective for Reach 3 (700 mgl)

7505

700 4— i

sso—f

600 -

550

500
: * . . . .

- Define Base Flow conditions; and use
] .

«4 data from grab samples and USGS daily EC

=31 measurements collected during Base Flow

300 e
i Conditions.

250

200 ]

T T T T T T T T T T T T T T T T
2004 2005 2006 2007 2008 2009 2010 201 2012 2013 2014 2015 2016 2017 2018 2019

*Excluding Regional Board Samples

T
2020

Prepare Basin Plan Amendment to clarify
the definition of Base Flow Conditions in
Reach 3

Annually, identify which days have Base
Flow Conditions using the daily data
(precipitation, dam water-level, non-trib.)

Collect all grab sample data (USGS,
OCWD) and USGS daily gage EC data

Calculate daily EC from daily TDS
Compile all TDS data for the Base Flow

Conditions and evaluate compliance
(annual average)

WEST YOST Definition of Baseflow Conditions & Compliance with Reach 3 TDS Objective | May 24, 2022




Recommendation for Monitoring and Assessment of Compliance with the Reach 3 TIN Objective:

Reach 3 TIN Objective =10 mgl * Option A*: Define Base Flow conditions;
*Total nitrogen, filtered sample and use data from grab samples
N Eontaeaton natBalow Pl Dot collected during Base Flow Conditions:

12 —: ] Grab Sample? Collected by All Entities
Grab Sample Collected by All Entities During Defined Base Flow Conditions
—8=— Annual Average of Grab Samples® Collected by All Entities During Defined Base Flow Conditions

*Excluding Regional Board Samples

* Collect all grab sample data (USGS, OCWD)

] Sk dihatd 79 7 s averae of Grab Same et by ) s Ecent heResons feard v pefnea e fow cndions| @ Preppare Basin Plan Amendment to clarify
- eac| mgl)* O 0n0 oo .
B B e R the definition of Base Flow Conditions in
] 1. The TIN objective for Reach 3 is l-j::f: o:nflltuenreidt;r:. .
= 2 oindes Prened and aeftered sl e T Reach 3, and to change the TN filtered
] 4. All TN samples collected by the Regional Board are filtered. .
e requirement
2 ]
E 3 * Annually, identify which days have Base
g 7 Flow Conditions using the daily data
] (precipitation, dam water-level, non-trib.)

* Compile all TIN data (calculated) for the
. —— Base Flow Conditions, and evaluate
compliance (annual average)

&
= T T T - T T
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Next Steps

Prepare draft 2022 Santa Ana River Surface Water Quality Work Plan - draft to Task Force by June 15,
2022 — 3-week review period

Prepare a Basin Plan Amendment:

o Clarification on monitoring and assessment of compliance with the surface water objectives for
Reaches 2-5

o Potential updates related to recommended Options AB (TDS) and Option A (TIN) for Reach 3: 1)
Characterization and definition of Base Flow Conditions in Reach 3; 2) removal of Regional Board
Reach 3 monitoring; and 3) removal of the requirement for TN filtered sample.

Task Force Meeting is mid to late June 2022, review the draft 2022 Santa Ana River Surface Water Quality
Work Plan

Final 2022 Santa Ana River Surface Water Quality Work Plan —to Task Force by July 21, 2022

August 1, 2022 — submit Final 2022 Work Plan to Regional Board

WEST YOST Definition of Baseflow Conditions & Compliance with Reach 3 TDS Objective | May 24, 2022
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WE SUPPORT OUR COMMUNITIES
WE ARE WATER FOCUSED

WE TAKE PRIDE IN WHAT WE DO
WE DO WHAT'S RIGHT

WE STRIVE TO BECOME OUR BEST
WE BELIEVE IN QUALITY

WE LISTEN

WE SOLVE HARD PROBLEMS

WE SEE THE BIGGER PICTURE
WE TAKE OWNERSHIP

WE COLLABORATE

WE HAVE FUN

WE ARE WEST YOST
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Task Force Planning Priorities - Task 1: Prepare Updated Surface Water
Monitoring Program for TDS/N for the Santa Ana River Reaches, 2, 3,4 and 5

Overview of Recommended Surface Water Monitoring Plan
June 22, 2022
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2022 Santa Ana River Water Quality Work Plan

Tables of Contents:

1. Background

2004 TDS/N Management Plan (SNMP); 2021 BPA; methods to prepare 2022 update; work plan
objectives

2. Evaluation of the 2005-2020 Surface Water Monitoring Program

3. 2022 Surface Water Monitoring Program to assess compliance with Basin Plan
TDS and Nitrogen objectives

4. Recommendation for Special Studies

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022



2022 Santa Ana River Water Quality Work Plan

Objectives: Collect the Surface Water Data necessary to assess
compliance with Basin Plan Objectives.

1. Compliance with Basin Plan Objectives is assessed in two ways
under the Basin Plan SNMP:

i.  Annual assessment of current water quality data — are we in compliance today?
. Sections 2 and 3
. monitoring data
. compliance metrics
ii. Predictive assessment of the wasteload allocation — will we comply in the future?
. Wasteload Allocation Model (WLAM)

. Calibrated based on historical data

Section 4

. Input future planning data (recycled water discharges, land use, climate
conditions)

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022




Section 2. Evaluation of the 2005-2020 Surface Water Monitoring Program

For each Reach, evaluated and described:

e the Basin Plan TDS/TIN objectives
e the Basin Plan description of the criteria and approach for assessing compliance with the objectives

e surface water data collected since 2004

e the metrics computed to assess compliance with _ | ‘
objectives and data used to compute the metrics; e / | e

e the questions to be answered by the surface
water monitoring data;

e the history of compliance with the Basin Plan
objectives

nnnnnnn

e any data or information gaps to answer the
monitoring program questions

llllllll

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022



2022 Santa Ana River Water Quality Work Plan

Tables of Contents:

2. Evaluation of the 2005-2020 Surface Water Monitoring Program

3. 2022 Surface Water Monitoring Program to Assess Compliance with
Basin Plan TDS and Nitrogen Objectives

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022




Reach 5 — Monitoring and Compliance from 2005 to 2020

TDS/TIN Objectives

Question Answered
by the Monitoring Data

Monitoring Site

Data Collected Frequency

Monitoring

Entity

Compliance Metric

TOS =300 mgl
TIN =5 mgl

What is the TDS and TIN concentration of
the flow in Reach S thatis recharged to
Bunker HilkB GMZ and that flows into
Reach 4 and recharged to the Colton
GMZ throughout the year?

SAR @ Waterman

wa

Annuall
(Including TDS, TIN) noualy

ocwD

Annual average TDS and TIN of all samples

Redlands
WTF* 3

L "“’
)

Reglonai WRF

_City of__
ol Beaumont
Henry N Wochholw"’ ‘"\ "WWTP

= ;

Total Dissolved Solids (mgl)

100,000

~——&— Compliance Metric - Annual average of the TDS Conc
I Annual Flow Measured at the USGS Gage SAR @ Mentone

TDS Concentration at SAR @ Waterman (one sample per year in August)

(95,000

Annual Flow Measured at the USGS Gage SAR @ Mentone - In August

atSAR@

— 90,000

TDS Objective for Reach 5 (300 mgl)

2008

2007 2008 2009 2010

2011

2012 2013 2014 2015 2018 2017 2018 2019

85,000

(38) moy4

2020




Reach 5 — Monitoring and Compliance from 2005 to 2020

Question Answered

TDS/TIN Objectives

5 TS =300l | ar D
TIN=5 mgl unker

by the Monitoring Data

What is the TDS and TIN concentration of
the flow in Reach S thatis recharged to

Reach 4 and recharged to the Colton
GMZ throughout the year?

Monitoring Site

GMZ and that flows into SAR @ Waterman

Data Collected

wa
(Induding TDS, TIN)

Frequency

Annually

Monitoring

Entity Compliance Metric

ocwD

Annual average TDS and TIN of all samples

g 8 SAR @ Waterman
+ s
SAR @ E'Street

/
" City of 7
N Redlands SAR n
) o~ g WTF,{.,‘—‘-,__,_‘-“-—-‘:'J
Wersah /7 AL
Bernardino { =
., .f"---v{:' L S

—Cityof, ____ s

..'\‘ e Vo g
S : \"VWP "._‘:.f:‘E‘ieau mont

Henry,N: Wochholz:-="=y =oSWWT
Regional WRF- A

f

w
1o AT
Sy, R

Total Inorganic Nitrogen (mgl)

@ TN Concentration at SAR @ Waterman (one sample per year in August)
—&— Compliance Metric- Annual average of the TIN Concentration at SAR @ Waterman
I Annual Flow Measurad at the USGS Gage SAR @ Mentane
Annual Flow Measured at the LSGS Gage SAR @ Mentone - In August

2010

201 2012 2018 2017 08

100,000

I 95,000

- 90,000

- 85,000

(ye) moj4




Slide 7

SA0 Drop in TIN plot
Samantha Adams, 2022-06-21T702:20:19.943



Reach 5 — Monitoring and Compliance from 2005 to 2020

. . . . . . . / __? N .__5_3,,' ;{..\-
Considerations, Data Gaps, and Uncertainties with Monitoring ,\, \ o

. L
and Compliance: f
i oy Creek .:'Ir }
s o 0 . 0 0 o Y 7 E--B'TI/“_ -It',it‘,' of / B
e No description in the Basin Plan for monitoring or compliance N § vedwa/ R
h, SEEE \.y'r;
assessment Sl A~
i H . . EJT\‘IHF ._I-'fgﬁR@Waterman
e Since 2004, sampling has not occurred at SAR @ Waterman in 14 | % & sweesuee
of the 17 years because no flow was present in August. b e
e Only know the quality of the flow in August, which is not |~ _ L g, W,*\aw
representative of the recharge to Bunker Hill-B. One single sample LA Gy, T e N
per year is used to assess compliance. Exceedance of the —— C—
S : : ZUSGS
objective based on one sample would be misleading. T
e Isaodata upstream of SAR @ Waterman to characterize the quality »
of stream bed recharge to the Bunker Hill-B GMZ 5 =
e No data downstream of SAR @ Waterman to assess the influence - ®
of tributary flows and POTW discharges that flow into Reach 4 and § o il
that can recharge Colton GMZ. 2

— Daily nean discharge === Period of approved data

— Estinated daily nean discharge == Period of provisional data




Slide 8

SAO0 This is not a data gap. This is just a fact. Suggest to delete.
Samantha Adams, 2022-06-21T702:02:32.645

SA00 Fourth bullet, | mean on Reach 5 losing reach
Samantha Adams, 2022-06-21T13:01:45.227



Reach 5 — Monitoring and Compliance from 2005 to 2020

L - A :H
Recommendations for the 2022 Work Plan: by j ;
:\ k'g.-’;u,n;-:.%*’i _;_f' f}
e Increase the frequency of sampling to better understand the N 7 ™
\ h‘:an /__ /../ __“_-‘H s e r
variability of water quality throughout the year. semaraind P

WWRF:
/ ; ._I?SAR @ Waterman
i
.. SAR @ E'Street
L gy

e Add sample locations upstream and downstream of SAR @

Waterman to more fully understand the quality of the river in Ay | _'-\-;"‘-4.-- . x% ¢ ain
Reach 5 that recharges to the Bunker Hill-B GMZ and the flows A W BEL N B e
into Reach 4 overlying the Colton GMZ. A W e R T S
G R O i 45 : z
O ."‘.':'-"-%.' = ) /;‘-: N "-\_-_‘
e Document compliance metric for annual assessment of —
compliance with TDS and TIN objectives* USGS 11051502 SAR SUPP GAGE NR MENTONE CA
*Amend Basin Plan to Incorporate this into the SNMP Compliance Plan 3,

— Daily nean discharge === Period of approved data

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022 — Estinated daily nean discharge == Period of provisional dats




Reach 5 - 2022 Work Plan

Site Monitoring Monitoring Monitoring
Performed Entity Frequency

New Site (TBD) — Water quality: Task Force (?)*** quarterly

between SAR near TDS and TIN

Mentone and SAR

@ Waterman

SAR @ Waterman Water quality: Task Force (?)*** quarterly
TDS and TIN

SAR @ E Street Water quality: Task Force (?)*** quarterly

TDS and TIN

***For discussion on how to determine monitoring entity

Compliance Metric: Annual Average TDS and
TIN of all samples collected during the year

WEST YOST

Be rna rdmo
wiel

b "-Sar"n

v Y &

SR

el TYVWD,
HenrvN Wochholz
Reglonal WRF

L

/.'. =

_“Cityof __

e

e
icn -
D

ml:‘j:Bea'uﬁj'ﬁHt---m---—
S~ WWTP

Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022




Reach 4 — Monitoring and Compliance from 2005 to 2020

4 TDS Concentration at SAR @ Riverside {one sample per year in August}
@ TDS Concentration at SAR @ Mission (one sample per year in August)

TDS/TIN Question Answered
Reach Objectives by the Monitoring Data Monitoring Site Data Collected Frequency Monitoring Entity Compliance Metric
SAR @ Lacadena TDS, TIN Annually OCWD
What is the TDSand TIN SAR @ Riverside Ave TDS, TIN Annually ocwD
i TDS =550mgl |concentration of the flow in Reach 4 SAR @ Misson TR Fr— 5 Annual average TDS and TIN
TIN=10mgl |[that s recharged toRiverside-A . of all samples
GMEZ throughout the year? CL-A TDS, Nitrate-Nirogen Semi-Annually San Bernardino County
a8 TDS, Nitrate-N&rogen Semi-Annually San Bernardino County
700 180,000
\ Ty : - © TDS Concentration at SAR @ Lacadena {one sample per year in August)

o

@

S
|

Reach 4 VR

\ @~ Compliance Metric - Annual average of the TDS Concentrations at SAR @ Lacadena, SAR @ Mission, and SAR @ Riverside | | 160100
4 I Annual Flow Measured in at the USGS Gage SAR @ E Street near San Bernardino
¥y =" - Flow Measured at the USGS Gage SAR @ E Street near San Bernardinoin in August
. P 600
\_ Cityof Rla|t0“"§ - 140,000

cl-g  “Municipal WWTP DS Objective for Reach 4 (500 mgl)

0
)
-3

- 120,000

&

N, Colton/San Bernardlno - 100,000

_r_,' JRIX Plantf§

(4e) moj4

hed
RIX E) tflow @ SAR
nea_,Grand Terrace

- 80,000

U S Y INT S  [ W W N Y AN AT T A WS T W N N T S W W T A S S W W A WS

Total Dissolved Solids (mgl)
=
8

,#AR;@Bi’ﬁwerﬂde Ave 4 )

w
@
S

g

T

2010 2011 2012 2016



Reach 4 — Monitoring and Compliance from 2005 to 2020

TDS/TIN Question Answered
Reach Objectives by the Monitoring Data Monitoring Site Data Collected Frequency Monitoring Entity Compliance Metric
SAR @ Lacadena TDS, TIN Annually OCWD
What is the TDS and TIN SAR @ Riverside Ave DS, TIN Annually OCWD
i TDS =550mgl |concentration of the flow in Reach 4 SAR @ Misson TR Fr— 5 Annual average TDS and TIN
TIN=10mgl |[that s recharged toRiverside-A . of all samples
GMEZ throughout the year? CL-A TDS, Nitrate-N&rogen Semi-Annually San Bernardino County
a8 TDS, Nitrate-N&rogen Semi-Annually San Bernardino County
15 180,000
F \ % r 7 @ TIN Concentration at SAR @ Lacadena (one sample per year in August)
r 4 » "-'-'.'_-_ . 4 14 # TIN Concentration at SAR @ Riverside [one sample per year in August)
Rea c h 4 ' 4 o W ] @ TIN Concentration at SAR @ Mission {ene sample per year in August)
\ g -'\ . ] -0 Compliance Metric - Annuai average of the TiN Concentrations at S4R @ Lacadena, SAR @ Mission, and SAR @ Riverside | [~ 160,000
F V4 . e E I Annual Flow Measured in at the USGS Gage SAR @ E Street near San Berarding
/ ‘n. r - 1 1 Flow Measured at the USGS Gage SAR @ E Street near San Bernardinoin in August
& Citv‘,_of T-ha ] ‘15 2 E |- 140,000
CL-B ~:Mun|C|pai WWTP z . ug
% City of Colton*WRF 0~ -2 E
ﬁ ™ _\ _ oo t— 120,000
/% SAR Above RiX~—_ N E 4
= 94
r e A
&%, Colton/San Bernardino " ‘gn ] E—
/L RIX Plant i SN 4 Ncia 2 "] 3
W NS 3 & =
;‘ 4 ”if 2 A s 7] =
=" et ol . "RIX Outflow @ SAR = |aoo00 =
ISR @ Riverside Ave % =
4“: { e ¥ rj;_eagGrand Terrace 3 &=}
li’ F © s—f - 60,000
| W ]
' b 4
b ] |- 40,000
¥, 31
:"'F ]
SAR'@ Mission - ] |- 20,000
V£ 1 1]
5 o}

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021




Reach 4 — Monitoring and Compliance from 2005 to 2020

% 2 S5 ﬂ /,.T

|

Considerations, Data Gaps, and Uncertainties with / A
- - - ‘\‘ City of Rialto:§ ; g
Monitoring and Compliance: e S /4

\ | £ City of CQ"tg%':R}:::
/ © SAR Above mx-\._\‘\ & '%?'S-?\'Ri@:’."L.'a:;adena %
o Q 2 o Q 2 i ¢ 2 olton/San Bernardino A=A ¢ NSO
e No description in the Basin Plan for monitoring and - )y BW‘Tw«'. A\ ., s,
compliance ifnenedd e (G

e Since 2004, sampling has not occurred at SAR @
Lacadena 16 of the 17 years because no surface
water flow was present in August.

e Only know the quality of the flow in August at the

two downstream locations SAR @ Riverside Ave and USGS 11051502 SAR SUPP GAGE NR MENTONE CA
SAR @ Mission, which is not representative of the
recharge to Riverside-A. "

e One single sample event per year is used to assess
compliance. Exceedance of the objective based on il
August would be misleading. 2

2004 2006 2008 2810 2012 2814 2016 20818 2020 2822

— Daily nean discharge === Period of approved data
— Estinated daily nean discharge == Period of provisional data




Reach 4 — Monitoring and Compliance from 2005 to 2020

N

Recommendations for the 2022 Work Plan: £

. g '5
‘\‘ City of RIBHE:"_.’
CL-B s Municipal WWTP

e Increase the frequency of sampling at locations in Reach 4 to

o ano . . V=Y & -‘E'S?NR-;(r:ﬂfiLacadena_.
better understand the variability of water quality over high-flow | © . s seroan - '
y q y g b 2
H 0 e Y RIX Plant ; N
and low-flow conditions throughout the year at all locations. V A e -

" SAR(@'Riverside Ave i %
“ L“.SAR"-@ Vi near.Grand Terrace

e Document compliance metric for annual assessment of
compliance with TDS and TIN objectives®

USGS 11053300 SANTA ANA R A E ST NR SAN BERNARDINO CA

156080
-]

]
¢ 10000
w
o
@
-

2
£ 5608
@

o

DATLY Discharge,

*Amend Basin Plan to Incorporate this into the SNMP Compliance Plan

a
=]
=
=]

2806 2088 2818 2812 2014 2816 2818 2828 2822

— Daily mean discharge == Period of approved data

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022 ~ Estinated daily nean discharge == Period of provisional data



Reach 4 — 2022 Work Plan

Site Monitoring Monitoring Entity Monitoring \‘ X !! &

Performed Frequency Reach 4 \ 7 -
SAR @ Lacadena Water quality: Task Force (?)*** Quarterly : ™\ | £ o "

TDS and TIN \_ CityofRialto"§ ~ SAR @ E Street, ___

*~ Municipal WWTP
SAR @ Riverside Ave Water quality: Task Force (?)*** Quarterly CL-8 \Ummpa _ ) aan
. _ = City of Colton*WRF 5 ~- -w\

TDS and TIN P = 20 N .

SAR @ Mission Water quality: Task Force (?)*** Quarterly g R [ oyt SN
ot olton/San Bernardino

TDS and TIN - }?. RIX Plant
CL-A Water quality: County of San Semi-annual e /

TDS and nitrate Bernadino Vo - & @ r-z: .

; 4 i iverside Ave

CL-B Water quality: County of San Semi-annual i )L gﬁ '

TDS and nitrate  Bernadino S
***For discussion on how to determine monitoring entity : f

/

Compliance Metric: Annual Average TDS and 4 SAR(@ Mission

weamar - 6/17/3027

)

TIN of all samples collected during the year

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022




Reach 3 — Monitoring and Compliance from 2005 to 2020

TDS/TIN

Question Answe red

‘ Data Collected ‘

* and weekly in August

Reach ‘

Objectives by the Monitoring Data Monitoring Site Frequency Monitoring Entity Compliance Metric
SAR @ Below Prado Dam TDS, TIN Monthly/Bi-weekly/Aug & Sept OCWD / USGS/Regional Board
TDS =700 mgl ; USGS Gage SAR @ Below Prado Dam Fliow, EC Daily USGS
TN=10mg | T EHheTDSandTIN of ’ Annual average TDS and
the base flowin Reach3  1saR @ MWDXing DS, TIN Annually/Quarterly OCWD/CBWM TIN of all samples
3 that flows into Reach 2 and .
- Base Flow -2 ; SAR @ Van Buren TDS, TIN Annually OCWD collected by Regional
Oblectives used for beneficial uses in i
& the Orange County GMZ?  [SAR @ Etiwanda TDS, TIN Annually/Quarterly OCWD/CBWM an
SAR @ Hamner TDS, TIN Annually OCWD
SAR @ River Road TDS, TIN Annually OCWD/CBWM
>4 ; 1,100 50,000
v ,_'a H 5 1 VFUF% % > ’ @  TDS Concentration at SAR @ Below Prado Dam collected by All Entities
. H g & 1,050 ©  TDS Concentration at SAR @ Below Prado Dam collected by Regional Board in August and September X
Reach 3 . EEiUA RP-1 B ﬁ{l‘, ﬁé’ - cnmplianc:rM‘etr?t-tAnnual av:rage of the TDS Cnnzentr;linis at SA:E@ Belouf Psrtado Danﬁtc;‘lec:ed by Regional Board
i j at Cucamonga i M Flow Measured in August and September at the USGS Gage SAR @ Below Prado Dam I~ 45,000
: i f \ '
\ 0C-59 Discharge 5 J ‘. = L
(not used for ,-,‘g'l' _! SAR @ Van Buren L e ;
N = X . N i
compliance) St / i 0 =
\. IEUA CCWRF ?{SAR @ Etlwanda :‘ TDS Objective for Reach 3 (700 mgl) e © L 35,000
= \ EEI ' 5 70 5
p 3' £ g 3000
:"IEUA RP 5 H 2 K
2| 8 es0 o P F
T . p 25000 %
2 w0 - %
8 5o e o °f
= ¥ e  |-20000
2 500 ‘i s
%
g e g% gé - 15,000
& o 3 °°
- 10,000
(] ’0 .‘:
o =}

T ]
2014 2015

T
2013




Reach 3 — Monitoring and Compliance from 2005 to 2020

TDS/TIN Question Answe red
Reach Objectives by the Monitoring Data Monitoring Site Data Collected Frequency Monitoring Entity Compliance Metric
SAR @ Below Prado Dam TDS, TIN Monthly/Bi-weekly/Aug & Sept OCWD / USGS/Regional Board
TDS =700 mgl ; USGS Gage SAR @ Below Prado Dam Fliow, EC Daily USGS
TIN =10mgl Wtk TD_S sl Annual average TDS and
the base flowin Reach3  1saR @ MWDXing DS, TIN Annually/Quarterly OCWD/CBWM TIN of all samples
3 that flows into Reach 2 and o
- Base Flow -2 ; SAR @ Van Buren TDS, TIN Annually OCWD collected by Regional
Oblectives used for beneficial uses in -
.5 the Orange County GMZ? SAR @ Etiwanda TDS, TIN Annually/Quarterly OCWD/CBWM Boar
SAR @ Hamner TDS, TIN Annually OCWD
SAR @ River Road TDS, TIN Annually OCWD/CBWM
14 50,000

Reach 3 e ~. ‘i‘/"

© TN Concentration at SAR @ Below Prado Dam collected by All Entities*
© TN Concentration at SAR @ Below Prado Dam collected by Regional Board in August and September*
=@~ Compliance Metric - Annual average of the TN Concentrations at SAR @ Below Prado Dam collected by Regional Board*

A0 [ as.000
f ] a}t Cucamonga \." % Flow Measured in August and September at the USGS Gage SAR @ Below Prado Dam =5
! o i X, : 12 t
0OC-59 Discharge sE I A J * Per the 2004 Basin Plan, compliance of the Reach 3 TIN objective is based F
I a'. | ! | ¢ 0 on filtered TN sample. Grab samples are composed of filtered and unfiltered TN. 40,000
(not used for = {SAR @ Van Buren . % 1..  of All TN samples collected by the Regional Board are filtered. [
comp [iance} %I ,f: | " 4% gt O, A TIN Objective for Reach 3 (10 mgl) L
1 T - ! p (4 s o & W = = = = = = = = G T
| Il IEUA CCWRF 2/ SAR-@ Etiwanda | f Fasow0
% o y L@‘f | e L
2 ) 8 e Y ) -

G

Mot \
\a SAR @Hamner City,of Riverside
¥ s | ; -
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s T eTe
G pIeRwace
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Reach 3 — Monitoring and Compliance from 2005 to 2020

Considerations with Monitoring and Compliance:

° . . . 5 _.‘ ', | \ ) I s 4 J rupd 5 .
The S.AR @ Below Prqdo Dam Ioc-atlon is the best suited |0 113 s~ M;.mem Lios
location to characterize the quality of flow from Reach \ | GREELEIG) o | &ff

o . o ¢ s 5 0OC-59 Disch £ ; 5
3 into Reach 2 and there is sufficient monitoring of i
. : H -
TDS/TIN at this location ( |Eﬁi@?&ﬁce) 5 SAR@ Etiwanda lx 4
) §
e The compliance metric evaluation excludes good data m'f?s' ¥ 2 iraran 'SAR @ MWD Xing
. S !
collected at SAR @ Below Prado Dam and relies only on ghﬁ*;irgcfzjk’ /l PR
a small number of samples collected by the Regional 77
_*IE_UA'_RF‘—l__ 2 \
Board in August and September. Excluded: st pradocs AL i ‘ N
Y 5a iy La Sierra/ y - ~i\ 7 o
o Grab samples data by OCWD o Cor?;;\% Hills, 23 N Ok
e N\ WRF No, a Ve '
o Grab samples data by USGS _}-f@i:fi_ TR
4 AL b
" SAR @’ Below Prado Dam 3y ,!;g‘( 4 ==

o Daily EC measurements at the USGS gage which can
be used to create daily time history of TDS, as is
done for Reach 2
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Reach 3 — Monitoring and Compliance from 2005 to 2020

Considerations, Data Gaps, and Uncertainties with Monitoring and Compliance:

e The Basin Plan does not provide a clear - L e
definition of “base flow” conditions in Reach 3. - oo
e Some “base flow” samples collected by the - . ® -
Regional Board in Aug/Sept occurred during - D Roh e ® e -
conditions not indicative of base flow: " . .
g™ 4 B[
e influenced by stormwater, ? wu B\ e ; ;.l'»: “;5 o m;
e conservation pool behind Prado Dam, d ""3'3 W oos o, o8 #\ °§ s oo s 6 i
e presence of non-tributary discharge from OC-59 ? 5°° ? 2B - G g‘i%f TR
L R OO S -
e Base flow conditions are occurring in more than .| &% &’ # e o oabtmm
the months of August and September, and likely =7 BEER - e le ¢ ¢ Im
occur at different times and durations from year | - e . 1 |3
to year based on climate conditions and other =i+ e

factors
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Reach 3 — Monitoring and Compliance from 2005 to 2020

Considerations, Data Gaps, and Uncertainties with Monitoring and Compliance:

e Reach 3 is the only reach of the Santa Ana River that
requires a filtered total nitrogen sample for
compliance with the TIN objective?

o Isit necessary to collect a filtered total nitrogen
sample or can a TIN sample be collected
instead?

o The Basin Plan does not provide an explanation
of intent of a filter total nitrogen sample.

o Reported TIN and filtered total nitrogen results
from the Regional Board samples are similar
(within 1 mgl)

o Since 2004, no exceedance of Reach 3 TIN objectives
— and decreasing trend, based on TN samples

WEST YOST

Total Nitrogen (mgl)

@ TN Concentration at SAR @ Below Prado Dam collected by All Entities*
@ TN Concentration at SAR @ Below Prado Dam collected by Regional Board in August and September*
=@— Compliance Metric — Annual average of the TN Concentrations at SAR @ Below Prado Dam collected by Regional Board™
Flow Measured in August and September at the USGS Gage SAR @ Below Prado Dam

* Per the 2004 Basin Plan, compliance of the Reach 3 TIN objective is based
on filtered TN sample. Grab samples are composed of filtered and unfiltered TN.
All TN samples collected by the Regional Board are filtered.

TIN Objective for Reach 3 (10 mgl)

N T o - S —

+
L

+

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
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Reach 3 — Monitoring and Compliance from 2005 to 2020

Recommendations for the 2022 Work Plan:

e Develop a clear definition of Reach 3 “base flow” Reach 3 B L e b urindl P

MEUARP-T N P g Biins dok

conditions that enables use of more data™ 1 i el Ty ) X
\ OC-59 Discharge %~ i: i pr 4
. . . . (not used f ol ISAR @ VanBuren . & |
e Use available precipitation data, USGS flow and ACOE i S L W
. [l IEUA CCWRF % SAR-@ Etiwanda : a2 (BRI /
reservoir levels at Prado Dam to assess base-flow N \ & S ¥ iy 2
conditions annually EUARRS | ke SAR @ Hamner A e cierane SAR @ MWD Xing’

&l JTRWQCP A
v Il

e Use the available water quality data collected by USGS

5is{;:harges_to \ .
Chino{Creek, Prado
A7 %)) Basing @

(daily calculated and grab samples) and OCWD during 7 L Jircin g1 A
base flow conditions to assess compliance \Alae M!.WTP G L”jf};""‘-’ /o A H‘""ﬁ“
s o . '_'?,,‘__‘_;E. A A1IS // e S !
e Eliminate Regional Board sampling requirement* o7 of e o N R o Yoo ()N )
Vi LRE gy N b i ) i
e Remove the requirement to collect filtered total SAR@BelowpredoDam /- AL A S

nitrogen samples for compliance™®
*Amend Basin Plan to Incorporate this into the SNMP Compliance Plan
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Reach 3 - 2022 Work Plan

Site Monitoring Monitoring Entity  Monitoring
Performed Frequency
USGS Gage at SAR Flow, EC USGS Daily
@ Below Prado
SAR @ Below Water quality: USGS Bi-weekly
Prado TDS and TIN
OCWD Monthly
Prado Basin Water level ACOE Quarterly
elevation

Compliance Metric: Annual Average TDS and TIN o/

all samples collected during base flow conditions.

e For TDS, use daily TDS record constructed from
relationship between daily EC measured by USGS

and periodic grab samples.

 For TIN, use TIN data, not filtered total nitrogen

Proposed Definition of Base Flow
Conditions in Reach 3:

“when there are no precipitation
events and OC-59 discharge within
the last four days, and the water-level
elevation of the conservation pool
behind Prado Dam is at or below the
level that is considered empty.”

***OCWD has proposed an alternative
for consideration and discussion
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Example from historical data of the new
Reach 3 TDS monitoring and compliance

Reach 3 — 2022 Work Plan

Time-Series of TDS Concentrations at Below Prado Dam and Compliance Determination of Reach 3 Surface Water Objective

with Proposed Method Using USGS Daily EC Measurements and Calculated TDS for Periods of Baseflow Conditions

Calculated Daily TDS from USGS Continuous Measurements of EC
0O Calculated Daily TDS from USGS Continuous Measurements of EC - During Base Flow Conditions
TDS Concentration from Grab Samples from All Entities Except Regional Board (USGS, OCWD, CBWM) During Base Flow Conditions
_a_ New Compliance Metric - Annual Average of All Calculated Daily from USGS Continuous Measurements of EC and Grab Samples from All Entit
Except Regional Board During Base Flow Conditions

=@— 0ld Compliance Metric - Annual average of the TDS Concentrations at SAR @ Below Prado Dam collected by Regional Board

/

oo

TDS Objective for Reach 3 (700 mgl)

Old Compliance Metric
New Compliance Metric

Steps:

1. Compile and evaluate the daily
precipitation, water-level behind
the dam, and OC-59 discharge -
determine days with base flow

R e e e e ——- .
£ § R e J conditions
b \ e = — o
2 jun| . .
: . /A 2. Calculate daily TDS from daily EC
3 w7 8
- 55°35 Bisit i 3. Compile all data for days that are
2 s . base flow conditions from the daily
as0- _ TDS and all the grab samples
| -
w0 g collected by all Entries (no
g .
Regional Board)
350 m]
00 — 4. Calculate metric - average of all
250 base flow data
200 =1 T 1 T | | T T L L T
2004 2005 2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020




Reach 2 — Monitoring and Compliance from 2005 to 2020

Question Answered

Objectives by the Monitor ng Data Monitoring Site Method Data Colliected Frequency Monitoring Entity Complance M etric
The average of the five maost
recent SARWM reported annual

Annual Flow-
Basin Plan Method weighted TDS Annual calculation SARWM

What isthe volume-weighted i flow-weighted TDS concentrations
concentration
5 TDS =650 megl | TDS and TIN concentration of SAR @ Below Prado D at Prado Dam
TIN = None the flow entering Reach 2 W Frado Dam

60-month Flow-
Alternative Method weighted TDS Annual calculation SAWPA
concentration

60-month Flow-weighted TDS
concentration at Prado Dam

throughout the year?

i 1,150 700,000
5 / }— - — / } 54_ T @ TDS Concentration at SAR @ Below Prado Dam collected by All Entities o

= wf AT ‘Chmo H-’” 1100 o Calculated Daily TDS Concentration from the USGS Measurements of EC at SAR @ Below Prado Dam* F

3 R h 2 3_""/ f,)u L7 ’lﬁ \ i N A Annual Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by the SARWM? L

3_‘ ea c [;' Wl ) ) 050 —@— Compliance Metric - Five-year average of the Annual Fl; ighted Average TDS Concentration at Below Prado Dam Calculated by the SARWM| |

3L ] .. < — ~@- 60-month Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by SAWPA® | saiioon

- g [~ ., g ’

E -j S ' 1. Daily TDS calculated from the average ratio between TDS/EC from the grab samples collected @ Below Prado Dam. [

2 = | 959 s ~2. SARWM uses the daily calculated TDS data from the USGS Gage, and samples collected by the USGS. L

3 S i 3. SAWPA uses the daily calculated TDS data from the USGS Gage, and samples collected by all entities. L

= 900

i .- &t o A o ° [

5 } ol o 8 - 500,000
q . - G'( A TDS Objective for Reach 2 (650 mgl) ~ © B o 8 3

\

Total Dissolved Solids (mgl)
(12) moyy
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Reach 2 — Monitoring and Compliance from 2005 to 2020

Considerations, Data Gaps, and Uncertainties with Monitoring and Compliance:

* The Basin Plan compliance
metrics are clearly defined

* The available data are
appropriately used

* Isit necessary for SAWPA to
perform and report on the
alternative method (60-month
volume-weighted TDS
concentration) in addition to the
compliance metric defined in the
Basin Plan, which is computed by
SARWM annually? SARWM

Total Dissolved Solids (mgl)

Task Force

1,150

1,100

1,050

700,000
@ TDS Concentration at SAR @ Below Prado Dam collected by All Entities -
Calculated Daily TDS Concentration from the USGS Measurements of EC at SAR @ Below Prado Dam*
A Annual Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by the SARWM?2 K
—@— Compliance Metric - Five-year average of the Annual Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by the SARWM| |
=@ 60-month Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by SAWPA® L 600,000

1,000

950
@

900
@

(<]

850

800

750

700

650

OO0

TDS Objective for Reach 2 (650 mgl)

'-'Umofﬂd) “‘Q_ﬂ noo

@

.

L] m:‘ﬁ:b

11

9018 e

) ..
E GB L sl

-

05070

1. Daily TDS calculated from the average ratio between TDS/EC from the grab samples collected @ Below Prado Dam. [
2. SARWM uses the daily calculated TDS data from the USGS Gage, and samples collected by the USGS. -
3. SAWPA uses the daily calculated TDS data from the USGS Gage, and samples collected by all entities. -

r 400,000
— 300,000
+— 200,000
= r
f" o 1 100,000
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Reach 2 — Monitoring and Compliance from 2005 to 2020

Recommendations for the 2022 Work Plan:

1,150 700,000
a a a @ TDS Concentration at SAR @ Below Prado Dam collected by All Entities -
(]
E I | m | n ate th e a n n U a | re pO rtl n g Of t h e 1,100 Calculated Daily TDS Concentration from the USGS Measurements of EC at SAR @ Below Prado Dam* -
. A Annual Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by the SARWM?2 |
Ta S k FO rce a |te rn atlve m et h Od (60— xose ~@— Compliance Metric - Five-y ge of the Annual Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by the SARWM| |
1,000 =@~ 60-month Flow-weighted Average TDS Concentration at Below Prade Dam Calculated by SAWPA® - 600,000
m O n t h VO I U m e 'We | g hte d T DS 1. Daily TDS calculated from the average ratio between TDS/EC from the grab samples collected @ Below Prado Dam. [
950 ° 2. SARWM uses the daily calculated TDS data from the USGS Gage, and samples collected by the USGS. -
CO n Ce nt rat i O n ) 500 R 3. SAWPA uses the daily calculated TDS data from the USGS Gage, and samples collected by all entities. .
° ‘ L
850 & — 500,000
TDS Objective for Reach 2 (650 mgl) -
. . 800 i
* No recommendations for improved . [
=]
. . IS L
monitoring. 5 -
3 o
L2 | 1)
o E
3 T3
2 ] L 3
a - — 300,000
- g R ' |
o = :
= ] wé r
o £ g L
- ool @ o L
?;': ’ L 2] E ki—T ] 200,000
2 - oo %'5 | L
35041 - o og o&i > : |
- 1 e g _—
w034 i . &8 A |
250 4-@ 28 ) o - 100,000
d i 3 B
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What is left to Discuss to Finalize Sections 2 and 3?

* Proposed frequency and analyte list of sampling for expanded monitoring on Reaches
4 and 5:
* Quarterly
e TDS/TIN (calculated from nitrate-N, nitrite-N, and ammonia-N) or general minerals

* Proposed monitoring entity for new monitoring: Task Force
* What does this mean? Flexible in implementation, Task Force responsible to ensure it is done.
Monitoring could be physically done by:
* member-agency staff
* Task Force/SAWPA consultants
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What is left to Discuss to Finalize Sections 2 and 3?

e Definition of Reach 3 base flow conditions
e OCWD alternative method

Compliance Metric: Annual Average TDS and TIN of
all samples collected during base flow conditions.

* For TDS, use daily TDS record (?) constructed
from relationship between daily EC measured by
USGS and periodic grab samples.

* For TIN, use TIN data, not filtered total nitrogen

Proposed Definition of Base Flow
Conditions in Reach 3:

“when there are no precipitation
events and OC-59 discharge within
the last four days, and the water-level
elevation of the conservation pool
behind Prado Dam is at or below the
level that is considered empty.”

OCWD proposes:
- excluding the non-growing season
period (November — February)

- Looking into the use of the daily
calculated TDS
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What is left to Discuss to Finalize Sections 2 and 3?

Definition of § , P PR

| 2019-20 SAN BERNARDING PRECIPITATION
Reach 3 base 0 o
w
0.0 T
flow conditions S
ok
o
200 s 3
a STORM FLOW
= —— USGS MEASURED OUTFLOW
O 180 | INFLOW TO PRADO DAM LESS SAN JACINTO 7
& j —— WATERSHED DISCHARGES AND NONTRIBUTARY ||
& i FLOWS REACHING PRADO i
o 160 |+ t Hit
w i
o
E 140 i
w -
[ f
TR
E I
2 i
O 100 |-
Plate 4 from the N
SARWM Annual; 5;
Report for FY ® g
2019/2020 4[} lﬁ, = B Im"“; o De;m’ - 5 lJml‘": Fl 5 l&;inén = & l:_m‘m = 5 W ;;“m F 5 1 'Ihyﬂ = T LME 2 g Jluyﬂ F= & 1 N!g-mﬁ Fi 5 |S=°L“w 40

DISCHARGE OF THE SANTA ANA RIVER AT PRADO DAM & SAN BERNARDINO PRECIPITATION
WEST YOST WATER YEAR 2019-20 Plate 4



Outline

4. Recommendation for Special Studies
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Recommendation for Special Studies
* Basin Plan provides for additional studies beyond what is necessary
to assess annual compliance

* Address data gaps identified by the Task Force, and investigated by
West Yost, in the development and use of the WLAM

e Recent TDS Exceedances in Reach 3

* Understanding the Surface-Water/Groundwater Interaction in
Reach 3 and Reach 4

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022




What is left to Discuss to Finalize Section
47?

* Sampling timing, frequency, duration
e Quarterly sampling for two years

e Sampling locations
* Reach 3, Reach 4, and major tributaries (~11 sites)

* Proposed monitoring entity for new surface water monitoring sites: Task Force

* What does this mean? Flexible in implementation, Task Force responsible to ensure it is
done. Monitoring could be physically done by:

* Member-agency staff
* Task Force/SAWPA consultants

» Report will include map and table with description of monitoring plan, including a
more refined cost estimate
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Recent TDS Exceedances in Reach 3

Prior studies (2015) indicated
that TDS concentrations were
increasing due to decreasing
POTW discharges tributary to
the SAR

Did not constrain the precise
dynamics of the surface-
water/groundwater interactions
along Reach 3 and 4

Difficult to identify potential
strategies for maintaining
compliance with Basin Plan
Objectives

WEST YOST

TDS (mg/L)

750 4

700 4

650 +

600 4

Figure 17
Influence of IEUA Discharge on the TDS Concentration of the Santa Ana River below Prado Dam

@ TDS Concentration of the SAR below Prado Dam with IEUA discharge adjusted to 2004 discharge rates

@ TDS Concentration of the SAR below Prado Dam

Linear Trend of the TDS Concentration of the SAR below Prado Dam with IEUA discharge adjusted to 2004
discharge rates

Linear Trend of the TDS Concentration of the SAR below Prado Dam
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Understanding the Surface-Water/Groundwater
Interaction in Reach 3 and Reach 4

» Sensitivity analysis performed during the development of the WLAM
indicated high uncertainty in the representation of streambed
infiltration and rising groundwater

* Multiple representations of the Santa Ana River can yield the same
flow/quality at monitoring (calibration) points.
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Understanding the Surface-Water/Groundwater
Interaction in Reach 3 and Reach 4

* Unknown quantity and quality of streambed infiltration or rising
water; insufficient to understand the quality/quantity of water
infiltrating into the GMZs

 The models that simulate surface-water/groundwater interaction
have results that disagree with the WLAM assumptions/results.

* Field data to understand these dynamics and represent them in a
model is lacking.
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Data Gaps — Reach 5

Uncertainty in TDS/N
concentration of recharge to
Bunker Hill-B because no
measured data to compare
simulated results
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Gages used for Calibration of 2017 WLAM

® @

TDS/TIN Only
Discharge Only

TDS/TIN and Discharge

Monitoring locations not used for
calibration of 2017 WLAM




Data Gaps — Reach 4

. . . i : | \ N Y
* Uncertainty in magnitude and : A\ AT =
quality of streambed recharge in - - AN
Riverside-A GMZ & @~
g ;
urups & X
iouno 7 "

“‘\_._-"‘-r.:,_

Gages used for Calibration of 2017 WLAM

] TDS/TIN Only

® Discharge Only
L8 o @ TDS/TIN and Discharge

Monitoring locations not used for
A calibration of 2017 WLAM
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Data Gaps — Reach 3

\ F e 7
L T T
* Uncertainty in magnitude, quality, " - o . HF ’m}ﬂv’l}”:;;’t?*f"_rf;.
and location of rising groundwater | g | &/ ! ' f
and streambed recharge in Reach 2 | 3 :

N
B
)
]
&
\

3 and its tributaries

. .'- =)
%) i ,,
= TR \ 7
p oo b "4
F"
L \\.,
“4 A N8

LaSierray
Hill

Gages used for Calibration of 2017 WLAM

PN % S TDS/TIN Only
NoEg
/.?'--3*,”%\ ® Discharge Only
- — @ TDS/TIN and Discharge

Monitoring locations not used for
calibration of 2017 WLAM
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Recommended Monitoring Program to
Support the Special Study — Reach 5

e Recommended monitoring to
assess annual compliance with
Reach 5 TDS/TIN objectives is
sufficient to address data gaps

Gages used for Calibration of 2017 WLAM

1 \ s " Tl @ TDS/TIN Only

® Discharge Only

@ TDS/TIN and Discharge

Monitoring locations not used for
A calibration of 2017 WLAM
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2021 Groundwater Flow
Direction (Model Layer 1)

Recommended Monitoring

: S
e T e
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i} 0.5 1 Miles

L |

Well or Surface Water Site
4 SARat River Road
@ Archibald 1
B Archibald 2
@ PB-3/1
PB-3/2
P HCMP-B/1

Typical Groundwater

100 100

Program to Support the
Special Study — Reach 3 and 4

* Review available surface water
and groundwater quality data
from existing monitoring programs
and determine applicability to

address data gaps
e  Chino Basin Maximum Benefit
monitoring

Groundwater Influenced by
Surface Water Infiltration
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Recommended Monitoring Program to
Support the Special Study — Reach 3 and 4

)

. . Gages used for Calibration of 2017 WLAM | / *l / \ /.
e Surface water monitoring: o oo A 7
* Reach 3 —4 locations ® bihaseony rhEaee
* Includes Chino Basin Max e 1 AR
Benefit monitoring I —— 1/ l\ e
* Reach 4 -3 locations o ] i f._,;;;h;‘;u'a,
* 1 monitoring point in each 3 | ;r "

major tributary to Reach 3 0> 2 o

«  Chino Creek 2 § < U

e Cucamonga/Mill Creek Lt \?’

«  Temescal Creek o ¢

* Arlington Drain Jo Atk S 07, Y \""1j‘w;\, =

e Quarterly monitoring LT o e SN N T At
", i s S BTy ) A
Tz 4 <
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o g \“'ri r.!
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Recommended Monitoring Program to
Support the Special Study — Reach 3 and 4

 Groundwater monitoring:
* Collect water quality data,
levels if available
* Leverage existing monitoring
locations near SAR
* Riverside-A GMZ monitoring
Chino Basin Max Benefit (near
Etiwanda, River Road)

. Near RIX
e OCWD wellsin Prado

WEST YOST

RRRRR

GARNER D’

Riverside-F

Wells in the Groundwater Monitoring Network

(Monitoring Agency)
Lol City of Colton
City of Riverside
Riverside Highland Water Company
Rubidousx Community Services District

West Valley Water District
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Recommended Monitoring Program to

Support the Special Study — Rea

 Groundwater monitoring:
* Collect water quality data,
levels if available
* Leverage existing monitoring
locations near SAR
* Riverside-A GMZ monitoring
Chino Basin Max Benefit (near
Etiwanda, River Road)

. Near RIX
e OCWD wellsin Prado

WEST YOST
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Recommended Monitoring Program to
Support the Special Study — Reach 3

* Groundwater levels (if available)

* Temperature

. TDS/TIN
*  Major cations
e Carbonate
_ Used to calculate
* Bicarbonate —  source water character

e  Chloride (WCl, Piper, Stiff, etc.)

Sulfate

WEST YOST

and 4

Hills 7%

- ! y ; Y Y
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Recommended Monitoring Program to
Support the Special Study

* Estimated cost of first year of monitoring: $85,000 to $138,000
* Assumptions:
e Quarterly sampling at 11 surface water locations
* Collecting and reviewing relevant monitoring data from outside agencies
* OQutside consultant
e TM documenting analysis and recommendations

e Feedback?
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What is left to Discuss to Finalize Section
47?

* Sampling timing, frequency, duration
e Quarterly sampling for two years

e Sampling locations
* Reach 3, Reach 4, and major tributaries (~11 sites)

* Proposed monitoring entity for new surface water monitoring sites: Task Force

* What does this mean? Flexible in implementation, Task Force responsible to ensure it is
done. Monitoring could be physically done by:

* Member-agency staff
* Task Force/SAWPA consultants

» Report will include map and table with description of monitoring plan, including a
more refined cost estimate

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | June 22, 2022




Next Steps

e Continue to receive feedback on the proposed surface water monitoring program
* Send feedback to Veva Weamer vweamer@westyost.com or Garrett Rapp
grapp@westyost.com

* Next Task Force Meeting — further discussion on base flow

* Prepare Draft Report of the 2022 Santa Ana River Water Quality Work Plan
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Task Force Planning Priorities - Task 1: Prepare Updated Surface Water
Monitoring Program for TDS/N for the Santa Ana River Reaches, 2, 3,4 and 5

Recommended Surface Water Monitoring Plan — Reach 3 TDS Compliance
Metric and Special Studies for Reach 3 & 4

July 26, 2022
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2022 Santa Ana River Water Quality Work Plan

Tables of Contents:
1. Background

2. Evaluation of the 2005-2020 Surface Water Monitoring Program

3. 2022 Surface Water Monitoring Program to Assess Compliance with
Basin Plan TDS and Nitrogen Objectives

4. Recommendation for Special Studies
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Reach 3 — Monitoring and Compliance

Recommendations for the 2022 Work Plan:

e Develop a clear definition of Reach 3 “base flow” Reach 3] Mcisnes L\ ey Whiino: 42 I8
. . .: 3 ‘~.\' :[' /‘ ~ j‘;,u«'f),‘vl ‘u’n’;tal - ’—,\ = 4 Jl
conditions that enables use of more data*™ | [ el £ ) Lf
\ 0C-59 Discharge Er ' | i .
. . . . (not used f 3 ISAR @ Van Buren
e Use available precipitation data, USGS flow and ACOE e | TR e
. (Ml IEUA CCWRF g SAR-@ Etiwanda : — :
reservoir levels at Prado Dam to assess base-flow g ) § L kS
conditions annually mgﬁ’s‘ Y 2o SN ' SAR @ MWD Xing '/
"i’s/;chargésfo-:%\\ u F;d l - " Rwace |""\' i
9 . hinoGreek, ra I
e Use the available water quality data collected by USGS s, [ AT =
. . AT SAR @ RiverRoad- ¢ | ©
(daily calculated and grab samples) and OCWD during 7 il e A7 Xy
base flow conditions to assess compliance Nl N Slazienagy S SEOX
1City of Coronam 23 Hill B 1 )8 L
e Eliminate Regional Board sampling requirement™ o7 of P s UG R ot SY
et Wi 1 o U 2% Pors
e Remove the requirement to collect filtered total “sAR@Belwhadoban ) o JIELL gl

nitrogen samples for compliance®
*Amend Basin Plan to Incorporate this into the SNMP Compliance Plan
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Reach 3 — 2022 Work Plan

Proposed Definition of Base Flow

Site Monitoring Monitoring Entity  Monitoring 1 : .
berformed S Conditions in Reach 3:
USGS Gage at SAR  Flow, EC USGS Daily p L. .
@ Below Prado when there are no precipitation events
SAR @ Below Water quality: ~ USGS Bi-weekly and OC-59 discharge within the last four
Prado osand TN o — days, and the water-level elevation of the
Prado Basin Water level ACOE Quarterly conservation pool behind Prado Dam is
elevation /| at or below the level that is considered
empty.”

(This is called Option AB on subsequent slide)

\

Compliance Metric: Annual Average TDS and TIN of
all samples collected during base flow conditions.

OCWD proposed:

- Also excluding November — February
which is the non-growing season for

* For TDS, use daily TDS record constructed from riparian vegetation in Prado Basin,
relationship between daily EC measured by USGS and higher rising groundwater
and periodic grab samples.

- Looking into the use of the daily

* For TIN, use TIN data, not filtered total nitrogen calculated TDS
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Reach 3 TDS Compliance Metric Options That Use data during Base
Flow Conditions

950 —

/

Calculated Daily TDS from USGS Continuous Measurements of EC

900 TDS Concentration from Grab Samples from (Regional Board, USGS, OCWD, CBWM) During Base Flow Conditions

850

TDS Objective for Reach 3 (700 mgl)

~ ~ =]
8 & 8
I

o0
v
o

Total Dissolved Solids (mgl)

300

250

200 = [ T T T T  EL— T

I
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

T
2014

I
2015

1
2016

T
2017

I
2018

T
2019

T
2020

Old Compliance Metric

Proposed New Compliance
Metric Options: *

B Option AB —TDS for Base Flow
Conditions (Grab Samples
and Calculated Daily)

* All Exclude the use of Regional
Board Grab Samples




Total Dissolved Solids (mgl)

Reach 3 TDS Compliance Metric Options That Use data during Base
Flow Conditions

950 / .
Calculated Daily TDS from USGS Continuous Measurements of EC Proposed New Compllance
900 TDS Concentration from Grab Samples from (Regional Board, USGS, OCWD, CBWM) During Base Flow Conditions Metric Options: *

Old Compliance Metric

850

B Option AB —TDS for Base Flow
400 TDS Objective for Reach 3 (700 mgl) Conditions (Grab Samples
and Calculated Daily)

750

_______________________________ M Option Xa —TDS for Base
Flow Conditions Excluding
Nov — Feb (Grab Samples
and Calculated Daily)

8
|

o
v
o

w

[V

(=]
I[ll

Proposed Definition of Base Flow Conditions in
Reach 3:

8
- . "_I'_I_Ll_i.

&

W

<)
|

“Between March and October when there are no
precipitation events and OC-59 discharge within

350 the last four days, and the water-level elevation of
the conservation pool behind Prado Dam is at or
below the level that is considered empty.”

8

300

250

* All Exclude the use of Regional Board Grab Samples ’
200 = i T T T T T T T T T T T T T T
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020




Total Dissolved Solids (mgl)

Reach 3 TDS Compliance Metric Options That Use data during Base
~ Flow Conditions

950 /
. Calculated Daily TDS from USGS Continuous Measurements of EC
900 — TDS Concentration from Grab Samples from (Regional Board, USGS, OCWD, CBWM) During Base Flow Conditions

Old Compliance Metric

Proposed New Compliance
Metric Options: *

850 —

B Option AB —TDS for Base Flow
] and Calculated Daily)

] M Option Xa —TDS for Base
Flow Conditions Excluding

Nov — Feb (Grab Samples
and Calculated Daily)

g
I

o

il

o
|

8
l

B Option Xb —TDS for Base
Flow Conditions Exclusive of
Nov— Feb (Grab Samples
only; no Calculated Daily)

'
o
=)
pea s bao g

8
l

350

300
* All Exclude the use of Regional
Board Grab Samples

200 =y i T T T T T T T T T T T T T T T
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

250 -




What is left to Discuss to Finalize Sections 3?

* The use of the total filtered sample for compliance with the Reach 3 TIN objective
* Its intended purpose ?
* Continue to use or not for Reach 3?
* Use for other reaches?
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2022 Santa Ana River Water Quality Work Plan
Outline

4. Recommendation for Special Studies
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Recommendation for Special Studies

e Basin Plan provides for additional studies beyond what is necessary
to assess annual compliance with Basin Plan objectives

* Address data gaps identified by the Task Force, and investigated by
West Yost, in the development and use of the WLAM

e Recent TDS Exceedances in SAR Reach 3

* Understanding the surface-water/groundwater interaction in SAR
Reach 3 and Reach 4

* Research Objective: Improve the ability of the WLAM to predict
future TDS/TIN conditions in the Santa Ana River
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What Feedback is Needed to Finalize Section
4 on the Special Study Recommendation?

* Proposed monitoring program details:
e Sampling timing, frequency, duration
e Sampling locations
* Constituents

* Proposed monitoring entity for new surface water monitoring sites: Task
Force

e Report will include map and table with description of monitoring
plan, including a more refined cost estimate that accounts for Task
Force feedback
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Recent TDS Exceedances in Reach 3

Prior studies (2015) indicated
that TDS concentrations were
increasing due to decreasing
POTW discharges tributary to
the SAR

The available data was
insufficient to understand the
precise dynamics of the surface-
water/groundwater interactions
along Reach 3 and 4

Lack of understandingis a
barrier to identify potential
strategies for maintaining
compliance with Basin Plan
Objectives

WEST YOST

TDS (mg/L)

750 4

700 +

650

600 +

Figure 17
Influence of IEUA Discharge on the TDS Concentration of the Santa Ana River below Prado Dam

@ TDS Concentration of the SAR below Prado Dam with IEUA discharge adjusted to 2004 discharge rates

@ TDS Concentration of the SAR below Prade Dam

Linear Trend of the TDS Concentration of the SAR below Prado Dam with IEUA discharge adjusted to 2004
discharge rates

Linear Trend of the TDS Concentration of the SAR below Prado Dam
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Understanding the Surface-Water/Groundwater
Interaction in Reach 3 and Reach 4

e Sensitivity analysis performed during the development of the 2017
WLAM indicated high uncertainty in the representation of streambed
infiltration and rising groundwater in Reaches 3 and 4.

* Multiple representations of the surface-water/groundwater
interactions within reaches of the Santa Ana River can produce
simulated flow/quality at model calibration points that are
representative of observed flow/quality.
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Understanding the Surface-Water/Groundwater
Interaction in Reach 3 and Reach 4

 The location, quantity, and quality of streambed infiltration and
rising water is not known and thus there is insufficient information
to accurately characterize the quality/quantity of water infiltrating
into the GMZs overlying Reaches 3 and 4.

* Regional models that simulate surface-water/groundwater
interaction (e.g., ISARM, CVM) produce results that are different
than the WLAM assumptions/results.

* Field data to understand surface-water/groundwater dynamics and
represent them accurately in a model is lacking.
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Data Gaps — Reach 5

* Uncertainty in TDS/N
concentration of recharge to
Bunker Hill-B because no
measured data to compare to
simulated results from the WLAM

Gages used for Calibration of 2017 WLAM

s @ TDS/TIN Only

® Discharge Only

® TDS/TIN and Discharge

Monitoring locations not used for
A calibration of 2017 WLAM
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Data Gaps — Reach 4

* Uncertainty in the magnitude and o - S
qguality of streambed recharge in
Riverside-A GMZ

g
,juf}{?q, 7 {
g 10l
Moun =g

Tt

Gages used for Calibration of 2017 WLAM

@® TDS/TIN Only
® Discharge Only

e o @ TDS/TIN and Discharge

Monitoring locations not used for
A calibration of 2017 WLAM
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Data Gaps — Reach 3

Uncertainty in the magnitude,
quality, and location of rising
groundwater and streambed
recharge in Reach 3 and its
tributaries
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Recommended Monitoring Program to
Support the Special Study — Reach 5

The recommended monitoring to
improve the annual assessment of
compliance with the Reach 5
TDS/TIN objectives is sufficient to
address data gaps

No additional monitoring for the
Special Study is proposed

WEST YOST

®
@

Gages used for Calibration of 2017 WLAM

TDS/TIN Only
Discharge Only

TDS/TIN and Discharge

Monitoring locations not used for
calibration of 2017 WLAM
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w:f

»Hf (| PR Program to Support the

.-’

\
\w Fadoiet 7 () %ﬁ Special Study — Reach 3 and 4

- o | Prada Basin

0 05 1 Miles
| I B

Typical Groundwater ALl

 Review available surface water and
groundwater quality data from existing
monitoring programs and determine

Well or Surface Water Site
4 SAR at River Road
@ Archibald 1

= applicability to address data gaps
PB-3/2 Groundwater Influenced by
P HCMP-B/1 Surface Water Infiltration

* Chino Basin Maximum Benefit monitoring
e Surface and groundwater monitoring

. Used to assess surface-water/groundwater
interactions
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Recommended Monitoring Program to Support

the Special Study — Reach 3 and 4

Quarterly surface water

monitoring:

* 3 monitoring points in SAR
overlying Riverside-A GMZ

* 4 monitoring points in SAR
overlying Chino South GMZ

* 1 monitoring point in each

major tributary to Prado Basin
 Chino Creek

Cucamonga/Mill Creek
 Temescal Creek

* Arlington Drain

WEST YOST

Gages u

®
®
@

sed for Calibration of 2017 WLAM

TDS/TIN Only
Discharge Only

TDS/TIN and Discharge

Monitoring locations not used for
calibration of 2017 WLAM
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Recommended Monitoring Program to Support
the Special Study — Chmo South GMZ (Reach 3)

] i
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Recommended Monitoring Program to Support
the Special Study — Riverside-A GMZ (Reach 3/4)

Groundwater monitoring:

* Collect existing water quality
and groundwater level data

* Quarterly monitoring in
Riverside-A for wells near
proposed surface water
monitoring sites

WEST YOST

RRRRR

(EESEY o g
f i = N
e N,

FFFFFF

GARNER D’

Wells in the Groundwater Monitoring Network

(Monitoring Agency)
® City of Colton
City of Riverside
Riverside Highland Water Company

Rubidoux Community Services District

West Valley Water District
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Recommended Monitoring Program to
and 4

Support the Special Study — Rea

Water quality parameters:

* Temperature
« TDS/TIN

*  Major cations
* Carbonate

e Bicarbonate

* Chloride

e Sulfate

WEST YOST

Used to calculate
source water
character (WCl,
Piper, Stiff, etc.)
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Recommended Monitoring Program to
Support the Special Study

e Estimated cost of first year of monitoring: $130,000
* Assumptions:
 Quarterly sampling at surface water and groundwater sites
* Collecting and reviewing relevant monitoring data from outside agencies
* OQutside consultant performs all work
e TM documenting analysis and recommendations

* No QAPP required for Special Study monitoring
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Research Objective for Special Study

Research Objective: Improve the ability of the WLAM to predict
future TDS/TIN conditions in the Santa Ana River

The proposed monitoring will provide:

Surface water data to better constrain the TDS/TIN concentration of the
streambed recharge

Groundwater data to better constrain the location and concentration of
rising groundwater in Reaches 3 and 4

WEST YOST
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What Feedback is Needed to Finalize Section
4 on the Special Study Recommendation?

» Sampling timing, frequency, duration

* Quarterly sampling for two years

e Sampling locations
* Reach 3, Reach 4, and major tributaries
* Groundwater wells

e Constituents

» TDS/TIN, cations, anions, temperature, groundwater levels

* Proposed monitoring entity will be reported as the Task Force

* Need to determine entity physically responsible for monitoring:
* Member-agency staff
* Task Force/SAWPA consultants
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Next Steps

e Continue to receive feedback on the proposed surface water monitoring program
* Send feedback to Veva Weamer vweamer@westyost.com or Garrett Rapp
grapp @westyost.com

* Next Task Force Meeting — further discussion on base flow

* Prepare Draft Report of the 2022 Santa Ana River Water Quality Work Plan

WEST YOST Planning Priorities Task 1 — SAR Water Quality Work Plan | July 26, 2022




w

WEST ¥ YOST
Water. Engineered.

WESTYOST.COM



Task Force Planning Priorities - Task 1: Prepare Updated Surface Water
Monitoring Program for TDS/N for the Santa Ana River Reaches, 2, 3,4 and 5

Update on Recommended Surface Water Monitoring Plan
August 30, 2022
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2022 Santa Ana River Water Quality Work Plan

Section 3 - Surface Water Monitoring Program to Assess Compliance with
Basin Plan TDS and Nitrogen Objective. Remaining items to discuss:

 Reach 3: Filtered Total Nitrogen requirement for TIN Objective

 Reach 2: Use of the 5-year average of SARWM volume-weighted
method vs. 60-month volume-weighted method

 Reach 2 and 3: The ability to upload calculated TDS from EC
measurements to CEDEN
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Reach 3 Filtered Total Nitrogen requirement for TIN Objective

Reach 3 Recommendations for the 2022 Work Plan:

e Remove the requirement to collect filtered total nitrogen samples for compliance*
*Amend Basin Plan to Incorporate this into the SNMP Compliance Plan

Table 4-1 in Basin Plan for the Santa Ana River Basin:

INLAND SURFACE STREAMS WATER QUALITY OBJECTIVES (mg/L) Hydrologic Unit
Total Total Chemical
Dissolved | Hardness | Sodium Chloride | Inorganic | Sulfate Oxygen Primary Secondary
Solids Nitrogen Demand

UPPER SANTA ANA RIVER BASIN

Santa Ana River

Reach 3 — Prado Dam to = N —
MissionBlvd. in Riverside — Base 700 350 110 140 10° 0 30 801.21 e
Flow? 801.25

low

Reach 4 — Mission Blvd. in

Riverside to San Jacinto Fault in 550 -— - - 10 - 30 801.27 801.44

San Bernardino

20 di Uppel ruweliuuse w v ] 12 2 ou1.20
| e | | | |
Additional Objectives: Boron: 0.75 mg/ * Total nitrogen, filtered sample
WATER QUALITY OBJECTIVES EE January 24, 1995

Updated June 2019 to
include approved amendments



Reach 3 Filtered Total Nitrogen requirement for TIN Objective

ST_ID ~ Station_Name v StaType v Sample_Date

1129614 Below Prado Dam
1129614 Below Prado Dam
1129614 Below Prado Dam
1129614 Below Prado Dam
1129614 Below Prado Dam
1129614 Below Prado Dam

10

-

Total Nitrogen (mgl)
~

T S S A S N A A A S W

Surface
Surface
Surface
Surface
Surface
Surface

- e e mm Em e e E Em e e e Em Em e E e e e e e Em e e e e e e e e o e e

9/1/2020
9/1/2020
9/16/2020
9/16/2020
9/22/2020
9/22/2020

TIN Objective for Reach 3 (10 mgl)

-1/ Parameter
Total Inorganic Nitrogen
Total Nitrogen (filtered)
Total Inorganic Nitrogen
Total Nitrogen (filtered)
Total Inorganic Nitrogen
Total Nitrogen (filtered)

IT|Result

¥ Unit ¥ |Data_Source -
2.2 mg/L Regional Water Quality Control Board
3.2 mg/L Regional Water Quality Control Board
4.3 mg/L Regional Water Quality Control Board
5.6 mg/L Regional Water Quality Control Board
4.9 mg/L Regional Water Quality Control Board
6.1 mg/L Regional Water Quality Control Board
35,000

© TN Concentration at SAR @ Below Prado Dam collected by All Entities®
©@ TN Concentration at SAR @ Below Prado Dam collected by Regional Board in August and September*

=@— Compliance Metric — Annual average of the TN Concentrations at SAR @ Below Prado Dam collected by Regional Board* | |
Flow Measured in August and September at the USGS Gage SAR @ Below Prado Dam

' T
2006 2007

T T
2008 2009

' T ' T i T T T
2011 2012 2013 2014 2015 2016

T y
2018

* TN filtered sample is
conservative

2004-2020 TN filtered metric
well below the 10 mgl objective
for TIN

(48) moy4
[ )

» Feedback on the removal of the
TN filtered requirement for
Reach 3



Use of the 5-year average of SARWM volume-weighted calculation (Basin Plan
Method) vs. 60-month volume-weighted method (Alternative 60-month Method)

1,150 g 700,000
h b @ TDS Concentration at SAR @ Below Prado Dam collected by All Entities o
H H 1,100 C i 3 1
Reac 2 o TDS O eCtlve -— g o Calculated Daily TDS Concentration from the USGS Measurements of EC at SAR @ Below Prado Dam =
j A Annual Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by the SARWM? L

Vo I um e_wei hte d m etri [o i —@— Compliance Metric - Five-year average of the Annual Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by the SARWM| |
g 1,000 =@= 60-month Flow-weighted Average TDS Concentration at Below Prado Dam Calculated by SAWPA® L 600,000
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Reach 2: Use of the 5-year average of SARWM volume-weighted calculation (Basin Plan
Method) vs. 60-month volume-weighted method (Alternative 60-month Method)

Table 2. Difference between the Two Methods used to Calculate the Five-year Volume-Weighted TDS
Concentration at Below Prado Dam for Reach 2

Source of Grab Type of Calculation used to
Sample Data Used to Determine Relationship

Calculate a TDS and between TDS and EC, to
Method EC Relationship calculate a daily TD5 Calculation Type

Average Ratio(gc/TDS) Arithmetic Mean of five
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Reach 2: Use of the 5-year average of SARWM volume-weighted calculation (Basin Plan
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Table 2. Difference between the Two Methods used to Calculate the Five-year Volume-Weighted TDS
Concentration at Below Prado Dam for Reach 2

Source of Grab Type of Calculation used to
Sample Data Used to Determine Relationship
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Reach 2: Use of the 5-year average of SARWM volume-weighted calculation (Basin Plan
Method) vs. 60-month volume-weighted method (Alternative 60-month Method)

Table 2. Difference between the Two Methods used to Calculate the Five-year Volume-Weighted TDS
Concentration at Below Prado Dam for Reach 2

Source of Grab Type of Calculation used to US|ng the 60-month method

Sample Data Used to Determine Relationship

Calculate a TDS and between TDS and EC, to aHOWS for evaluating running
Method EC Relationship calculate a daily TD5 Calculation Type ave rages for va riOUS
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Reach 2: Use of the 5-year average of SARWM volume-weighted calculation (Basin
Plan Method) vs. 60-month volume-weighted method (Alternative 60-Method)

Demonstration of difference between averaging period methods, using the exact
same data set:

6505 ---------------------------------------------
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What is left to Discuss to Complete 2022 Santa Ana River Water Quality
Work Plan

Method for Reach 2: Use of the 5-year average of annual SARWM volume-weighted
averages vs. 60-month volume-weighted average.

* |f use 60-month volume-weighted average, which method should be used to calculate

the daily TDS from EC measurements
* Average TDS/EC Ratio
* Linear Regression Equation
e Should be consistent with that used for Reach 3 TDS objective compliance

* Changing the filtered TN requirement to TIN for compliance with the Reach 3 TIN

Objective
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Upload to CEDEN of Daily Calculated TDS Data from the Daily EC
Measurements

 We are proposing to use the daily calculated TDS concentrations from the daily EC
measurements at the Below Prado Dam USGS gage for both Reach 2 & 3

* Possible to use the Daily TDS — The EC data Reach 3 e
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Next Steps

* Prepare Draft Report of the 2022 Santa Ana River Water Quality Work Plan

* Draft in early October 2022

e 21-day review period by the Task Force
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