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Presentation Overview

* Review of Previous Work

* New Metering Station

» Update on Solids Formation

* Conclusions and Recommendations
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REVIEW OF PREVIOUS WORK
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Solids Difference in Brine Line
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Solids Formation in Brine Line

« TSS was increasing and changing in composition

Dischargers

ASES)
(25%)

TSS ~ 80 mg/L

| Solids
County Line  jncreased by

approximately
factor of 2.5

WASS
(40%)

VSS
(60%)

TSS ~ 200 mg/L
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Expert Panel Findings

Identified likely causes of solids formation:
— Precipitation of inorganic salts (likely a major factor)

— Formation from organics (e.g., coagulation of dissolved/colloidal
organics, biogrowth) (likely a minor factor)

— Existing data not conclusive; additional studies recommended

Noted that standard measurement techniques may not
be appropriate for Brine Line

— VSS likely represents contributions from inorganics

— Additional studies to characterize the solids needed

Identified potential solids control measures:
— pH adjustment
— Aeration control
— Addition of precipitation inhibitors
Elimination of discharge constituents
Dilution of brine wastes with others wate
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Expert Panel Findings

Identified likely causes of solids formation:
— Precipitation of inorganic salts (likely a major factor)

— Formation from organics (e.g., coagulation of dissolved/colloidal
organics, biogrowth) (likely a minor factor)

— Existing data not conclusive; additional studies recommended

Noted that standard measurement techniques may not
be appropriate for Brine Line

— VSS likely represents contributions from inorganics

— Additional studies to characterize the solids needed (Ongoing)

Identified potential solids control measures:
— pH adjustment (2012 Trussell Tech studies)
— Aeration control (2012 Trussell Tech studies)
— Addition of precipitation inhibitors
— Elimination of discharge constituents (Ongoing, e.g., Chino Il)
Dilution of brine wastes with others waters (Not considered)
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Solids Characterization

Brine Line
Solids at
County Line

Inorganic
analyses

Organic analysis

Other analyses

!

Solids Analysis
1. TSS/VSS

Overview of analyses

S

. Mineral composition (XRD)
. Elemental composition (ICP,

. Waters of hydration (TGA)

EDX)

‘-

. Estimate organic contribution |

from indirect and direct POC
measurements

. Organic matter characterization

(TGA, FTIR, EEM)

. Biological characterization (HPC,

ﬂuorescence microscopy)
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Solids Characterization

Biological
@rganic
Viatters:

(22007

Calcite and ACP
(44%)

Data from September 2011

Estimated composition of solids at County Line metering station

Irussell,

TECHNOLOGIES INC




Solids Characterization




Solids Characterization
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Solids Characterization

Blie:

Biological
Organic
Viatters:

(22007

@rganics
Calcium 139
WVIREEIS

CGalcite and AGP 37%

(447%) Calluleosa

SA

Silicates (5%)

Other nVSS (3%)
Water (8%)

Data from September 2011 Data from October-December 2011

Estimated composition of solids at County Line metering station
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Sampling Investigation

* Impact of sampling at old metering station

— First noticed that TSS seemed to be lower whenever
special sampling was done

— Special sampling requires LARGER sample volume

— Composite sampler collects a discrete sample every 15
minutes

Typical Sample 2.5 100
Special Sample 10 400
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Sampling Investigation

* Impact of sampling at old metering station

— TSS/VSS decreases with increasing sample

volume
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All data from 11/11 to 5/12 when sample volume recorded I russell
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Sampling Investigation

* Impact of sampling at old metering station

— TSS/VSS decreases with increasing sample

volume
350
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Sampling Investigation

* Impact of sampling at old metering station
— Split composite sampling

Sampler hose

First Bottle

« ~100 mL per
bottle

* Full revolution
every 15 min.
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Sampling Investigation

Impact of sampling at old metering station

— Split composite sampling
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Sample Port Replacement

May 2013: Sample Port at Green River S-01 Replaced
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Sample Port Replacement

R 1.5 - 2" metal tube
" Functioning valve?
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ample Port Replacement

Maintenance
Procedure and
Nylon Brush

Santa Ana Watershed Project Aut

Inland Empire Brine Line — Green River Monitgé
Sample Port Maintenance Prg >dure

To maintain sampling integrity, the sample port withigh&le vault of the Green River
monitoring station (S-01) will need to be cleaned g#%r to each composite sampling
event using a nylon brush. p

G Station (S-01)

Sample Port Cleaning L4
1. Switch the sample tap valve to thed®

3. Insert the nylon brush into the brass hose barb, open the
sample tap, and push the brush through the length of the
stainless steel tube until the end of the brush is pushed
through the end of the tube, into the brine line.

4. Pull the brush out, check for any accumulated debris,
rinse in the stream of sample flowing out the sample port.

Continuous Diameter
Probe

5. Repeat steps 3-4 at least 6 times.

6. Switch off the sample tap valve to reattach the vinyl sample tubing and hose clamps.



Sample Port Replacement

© 1 June 2012
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Solids Difference in Brine Line
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Solids Difference in Brine Line
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NEW METERING STATION

Trussell,



DIRECTION OF FLOW



Missed Samples

Initial 16 weeks of sampling at new metering station:
missed samples every time

Number of

Sample Date Missed

Samples
5/7/14 1
5/16/14 1
5/21/14 3
5/29/14 4
6/3/14 20
6/11/14 6
6/17/14 15
6/25/14 24
7/1/14 5
7/11/14 13
7/17/14 19
7/23/14 30
7/29/14 11
8/7/14 50
8/13/14 12
8/19/14 11

Number of Missed Samples
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samples between 10pm and

4am

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hour of the Day
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Probe Investigation

Original probe

|‘—t :——M;

Length: 17 % inches
Outside diameter (OD): 17/32 inches
Inside diameter (ID): 5/16 inches

> . |
, "" ‘J. ‘ ; o

i "
|}
‘\*‘
v - 5
N |2
L)
A
[
4
¥ :
L)
".-v','/, L
= (!
'f/' 2

Trussell

TECHNOLOGIES INC k =)



Probe Investigation

Trial probes:
— Drilled
— Flexible tubing

— Flexible tubing + strainer
e

1russeﬂ
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Custom Sampling Modifications

{ Probe insertion
guard
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Confirmation Testing

* Modified 8-bottle sampling using grabs
* Three consecutive 8-bottle samples

120
180
I . September 2014
© 1 June 2012 - P
I o
%1 17 Increase \ 2.1x  =Botl -|- T -|- #0-125 mL
= 100 | T
ﬁ Increases sottle 6 80 M 125-250 mL
E % 250-375 mL
.E_ 60 - ™ 375-500 mL
2 500-625 mL
- 20 625-750 mL
May
750-875 mL
™ 875-1000 mL
20 -

9/16/14
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Confirmation Testing

Probe entry point
Approximate % Approximate .
Sample point ID depth from depth from Len%tz:: E:r?: ein
crown of pipe crown of pipe (in)

p
A (current) @
eB A (current) 32% 9.5in 6.75in
30 B 40% 12in 15.3in
C 50% 15in 21.2in
D 60% 18 in 27.3in

Test: 3 samples from 4 depths, repeated 3 times

Goal: Test impact of
sampling depth on TSS

concentration o

Results: No significant #==00 - = T«
differences between = " = .
\ :

sample depths , ,@‘ ‘
33 m \ Location C




Replicate Sampling for TSS
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TSS (mg/L)

350

300

250

200

150

100

50

Replicate Sampling for TSS

¥ Babcock Labs
W OCSD Lab

® Trussell Tech Lab

- - - - Daily Average (all labs)

10/28/15 11/05/15 11/19/15




Canyon RV Park Sampling Station
Line Switch

Line 2: ac
May 2014 —
Feb. 9, 2016
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S-01 Line Switch

» Debris, large dispersibles clogging drain

« Sample port
— Large opening
— Cracked epoxy liner
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UPDATE OF SOLIDS
FORMATION
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Solids Difference in Brine Line
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harger Flows
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Discharger Solids Loading
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Pretreatment Survey

» Goal: Identifty chemical addition
and treatment practices prior to
discharge to Brine Line

* Method: Distribute survey to all =
Brine Line dischargers, compile ~—
information about pretreatment

practices

rrrrrrrrrrrrrrr
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Solids Difference in Brine Line
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County Line Solids Characterization
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CONCLUSIONS AND
RECOMMENDATIONS
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Variability Mitigation

* Conclusion:
— Brine Line solids are a heterogeneous mixture
— Leads to sampling and analytical variability

 Recommendation:
— Measure weekly TSS in triplicate

— Perform 10 replicate TSS test with entire sample
volume

» Define the number of samples required to determine
representative TSS with a 95% confidence interval

— Review quarterly ‘solids characterization’ sampling
procedure




Discharger Loading

* Conclusion:
— Discharger solids loading has decreased over time

 Recommendation:

— Perform 3 month water quality analysis on
dischargers

— Determine top loading dischargers
— Review/revise sampling frequency
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County Line Loading

* Conclusion:
— Solids at the County Line has increased since 2014

 Recommendation:
— Monitor solids load from new sampling line

— Repeat sampling confirmation testing
 First plug analysis
« Sample depth analysis

Trussell,



Other Recommendations

* Work with Independent Advisor

— Dr. David Jenkins, UC Berkeley professor
emeritus

— Review work plan, results, and next steps with
SAWPA staff and Dr. Jenkins

* Review current billing equation
— Constituents of solids formation
— Allocation of constituents




Questions?

bryant@trusselltech.com
emilyo@trusselltech.com
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BONUS SLIDES
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County Line Solids Characterization
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County Line Solids Characterization
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Missed Samples

* Flow (MGD) 4 Missed Samples
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Flow (MGD)
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