/0
- Los Alamos R

NATIONAL LABORATORY

EST. 1943
Associate Directorate for Environmental Management Environmental Management
P.O. Box 1663, MS M992 P. O. Box 1663, MS M984
Los Alamos, New Mexico 87545 Los Alamos, New Mexico 87545
(505) 606-2337 (505) 665-5658/FAX (505) 606-2132

Date: APR 2 6 2018
Refer To: ADEM-18-0046
LAUR: 18-23418

John Kieling, Bureau Chief

Hazardous Waste Bureau

New Mexico Environment Department
2905 Rodeo Park Drive East, Building 1
Santa Fe, NM 87505-6303

Subject: Second Quarterly Report on Pilot-Scale Amendments Testing for Chromium in
Groundwater Beneath Mortandad Canyon

Dear Mr. Kieling:

Enclosed please find two hard copies with electronic files of the second Quarterly Report on Pilot-
Scale Amendments Testing for Chromium in Groundwater Beneath Mortandad Canyon.

If you have any questions, please contact Danny Katzman at (505) 667-6333 (katzman@]lanl.gov)
or Cheryl Rodriguez at (505) 665-5330 (cheryl.rodriguez@em.doe.gov).

Sincerely, Sincerely,
que Torres; Program Director David S. Rhodes, Director
Environmental Remediation Program Office of Quality and Regulatory Compliance
Los Alamos National Laboratory Environmental Management
Los Alamos Field Office
ET/DR/DK

Enclosures:  Second Quarterly Report on Pilot-Scale Amendments Testing for Chromium in
Groundwater beneath Mortandad Canyon (EP2018-0062)

i

An Equal Opportunity Employer / Operated by Los Alamos National Security, LLC for the U.S. Depa..



John Kieling 2

Cy:

(w/enc.)
Cheryl Rodriguez, DOE-EM-LA
Danny Katzman, ADEM ER Program

(w/electronic att.)

Laurie King, EPA Region 6, Dallas, TX
Raymond Martinez, San Ildefonso Pueblo
Dino Chavarria, Santa Clara Pueblo

Steve Yanicak, NMED-DOE-OB, MS M894
emla.docs@em.doe.gov

Public Reading Room (EPRR)

PRS Database

ADESH Records

(w/o enc./date-stamped letter emailed)
lasomailbox@nnsa.doe.gov

Peter Maggiore, DOE-NA-LA

David Rhodes, DOE-EM-LA

Enrique Torres, ADEM ER Program
Danny Katzman, ADEM ER Program
Steve White, ADEM ER Program
Randy Erickson, ADEM ER Program
Jocelyn Buckley, ADESH-EPC-CP
Mike Saladen, ADESH-EPC-CP
Benjamine Roberts, ADESH-EPC-DO
William Mairson, ADESH/PADOPS
Craig Leasure, PADOPS

ADEM-18-0046










































Pilot-Scale Amendments Testing for Chromium

b

)
1,770,000

,768,000

.-i"/// “ 1,639'3 000 /
A LANL Chromium Plume

5

(¢ =~ \r‘/-)j @
: S"‘ 42
“.\."\'M@’c?ez:s,"‘ [\ st \

R-15 0’7)

Crex-2

CrPZ-1

R

New Mexico State Plane Coordinate System Central Zone (3002)
North American Datum, 1983 (NAD 83)

J U.S. Survey Feet

GIS: Dave Frank, dff@lanl.gov, 665-8182
Created: 13-September-2017
Last Opened: Friday, October 06, 2017

File: map_13-0065-18_06-27-17_letter
DISCLAIMER: Depictions of the extent of contamination are drawn

based on measured concentrations at monitoring points 900 — 1000
feet below ground surface and knowledge of the groundwater

Figure 1.0-1

euctam Hawavar in araac with fawar maacuramant nninte thara ic

_CrPz:2ab- ~

]
1,642,000

CriN-6 \

28 Molasses Te§t 4

-28

@  Injection well screen location

€ Piezometer location

& Water sunolv wall

__ Estimation of extent of chromium
>50 ppb; extent uncertain

.« — -+ Ephemeral channel

Map of the Cr(VI) plume showing locations of R-42 dithionite test and R-28 molasses test



Pilot-Scale Amendments Testing for Chromium

10



Pilot-Scale Amendments Testing for Chromium

e Na

Ca

Mg
x Fe
= Mn
o Cr

Purging about

No Net Pumping

Pumping
7-8 hr/day,

Continuous
Pumping
(~2gpm)

50 gal each

w:k
I
|

sample

’bﬁ " @0 o 000 00

® ® o 0° 00 o® @ 09 of

X WSI'HE‘T K

me
.

YL
X
[_J

- 8102/1€/€
L 8T0C/12/€
- 8T0C/1T/€
L 870¢/T/€

L 8T0C/61/¢
- 8102/6/¢

L 8T02/0€/1T
- 8102/02/1
- 8102/0T/1T
L £102/1€/T1
L £102/T2/2T
- £102/1T/TT
- £T0C/1/2T
L £102/12/11
L £102/1T/11
L £T0Z/T/TT
L £102/TC/0T
—/102/T1/01
- £102/2/0T
- /10C/2t/6
L £102/¢1/6
L £102/2/6

L102/€2/8

Concentrations of selected cations and metals in R-42 dithionite test as a function

of time

Figure 2.1-1

Si
X Fe
" Mn
A Se

As
o Cr

Purging about
50 gal each
sample

No Net Pumping

I
T
i
i
I
I
I
I
I
-
I
I
| =
I
l
I
I
I
b
I
b x
s
le
I
I
.

Continuous

ection

L 8T0C/T€E/€E
- 810C/1¢/€
- 8TOC/TT/E
- 8T02/1/¢€

- 8T0C/6T/C
- 8102/6/C

- 8T0C/0€/1
L 8102/0¢/1
- 810¢/0T/1
- LT0Z/1E/TT
- LT0T/12/TT
- LT02/1T/CT
- LT0C/T/Tt
- LT02/12/1T
- LT0Z/TT/TT
- LTOC/T/TT
- £102/¢z/0T
L z102/21/01
- £10¢/2/0T
LZt0z/te/6
- L10C/C1/6

- £102/2/6

L10z/€/8

Concentrations of selected constituents during R-42 dithionite test as a function of

time

Figure 2.1-2

11



Pilot-Scale Amendments Testing for Chromium

Borehole dilution tracer test

= Br (tracer)

N N o
— O O O
O 2 2 un
< * [ ]
[ ] < m X
- < B - 8T0Z/T€/€
[ ] < | |
3 e | %% - 8T0Z/TC/€E
[ ] b * | ]
5 ° - “ | sT07/11/€
3 E 1) b a
R % b ! L 810Z/1/€
®
T . S xm - 8T02/6T/2
e~ nwo ® q xa
el s & WA - 8102/6/¢
H 3 % L 8102/0€/1
[ ] < ] XX «
[ ] L | | N |
|||||||||||||||||||||| — _ . _Fst0z/07/T
- wlll.ll Ikn&“&ml#lul.. IIIII -
< 3 s - 8T02/0T/T
[ ] < * ]
- £102/T€/TT
e > % e - £102/12/TT
=T)) o <4 * n
R= ° < * n L LT0T/T1T/TT
o [ ] < * ]
m [ ] < > |
a ® < % u - /102/T/CT
= L) <« X x W g
z L) | % "g - £T0T/TT/TT
n
= 3 | X Zpa =
us L LT0Z/1T/TT
L < * X%
2 | 2. - £10Z/T/T1
s L
n. { % " L £102/22/0T
||||| < w“|||||||||||o|._.||||||M|||||||||wA x_____ 1.
P & € 6% [ - £10Z/cT/0T
S = = x
EZ3 o%Be 4 ¥ o s L z102/2/0T
a b
R £ 44 |
3 wE w ﬂ-t- i
w £ s ° [ ] Hl - I=
289 8 . Um § L10e/2T/e
Eel g
S ° = = L107/2/6
|||||||| ®_ o ________4= KIIIII;W\IIII:.
e® x I © Mo G« MK = : - L1oe/ee/8
=} IS =} IS ©
o o —
m —
1/8w

Concentrations of anions in R-42 dithionite test as a function of time

Figure 2.1-3

Molasses Batches

2 S ™~ Wo s W S Z
[ ] X b3 n [ ] <
34 % & < °
X ®*% ) s - 8T0Z/0€/€
c % R % - 8102/0¢/€
m g : % 3 il I 8102/0T/€
Mb m XX ..AX H AA ..
e % $% % > S L 8107/82/C
X @ X | < [ ]
% P P . - 810¢/81/¢
% & 58 $ L S — - 8102/8/2
X [ <
2 ¢ m i 1.3 - 8T0Z/6¢/1
% ¢ &% I .
X s %% 4 % - 81T02/6T/T
! o X -t L 8T02/6/T
X [ ] | <4 [ ]
- L102/0€/CT
X o xm «e - LT0Z/0T/CT
X [ ] bl | < [ ]
X s = 1 - LT0Z/0T/TT
X ( ] >a <4 [ ]
% $ 3 - - L10Z/0€/TT
mm 8 ik ..& o - LT02/0T/TT
#z g & Uk
X ¢ it s S - LTOZ/0T/TT
) =S
£ f # 3 =< t10T/TE/0T
% I | | ? ® o
8 & - LT0Z/TZ/0T
AL AL ? g
¥ 3 kb 3 mo L /107/TT/0T
i | A | g wo ¥ | /102/T/0T
X i ) T 3 Y25 %
o 3835
% mvr Y r £ = L /102/12/6
e +
w (%]
m === ||-.|-_.|| - £10Z/11/6
el
S . . : 01 L10Z/1/6
o o o o — — = —
=] =] =1 - S o Q
o o — o
o — o S
- 1/8w

Concentrations of selected cations and metals in R-28 molasses test as a function

of time

Figure 2.2-1

12



Pilot-Scale Amendments Testing for Chromium

Molasses Batches

e
=
— (] o - ) “
wn w > o =2 (%} << c o~ ™
° M = ° < P m 5 T m m W
m ] % °
% m < ° .w ° " X
gy & < g - 8T0C/0€/€ M ) F - 8T0Z/0¢€/€
%% % S X L stoz/0z/e N ‘e " L 8107/07/€
° [ < ° 0 n ) B
() < o « @ 9] °
c L gToz/0T/E = & L
$%, m 5 g < o <. /0T/ 0 2 .. e 8107/01/¢
@© o
C AR PS5 D - 8toy/se/e @ S s % - 8102/82/T
o =
[ ] X n < [ ] h a0 [ ] | B3
" %A P : - 8102/81/¢ m 2 A - X - 8102/81/¢
|8 X &8 x| r8102/8/C oo O R 1 st Lt St ey s— - 8102/8/2
s 51 1 s = : ;  x
- 8107/6C0/1 [ ] = - 8102/62/T
[ ] * | < [ g [ | | | *
[ ] X | < [ ] n [ ] ] *
$ %y <, - 8102/6T/1 = o P - 810Z/6T/T
=]
- < et L 8107/6/T O oxo X gl ¥ L 8T02/6/1
e xm < ° n ° [ ] *
it
- L10C/0€/TT m - L10Z/0€E/CT
>
° xm <« o - L107/02/TT B e " x - £102/02/CT
° xm < ° [} . n *
e xm < o c ° ] %
2 % - L10T/0T/cT § . = % L /102/0T/CT
[ ] b | | [ ] c L ] n *
ﬂ & AA ‘. L £T0Z/0€E/TT w o.. lll - Xx L £T0Z/0€/TT
=
& dk Ao‘ o < - £102/02/TT % oD b osek oo X x = L /102/02/TT
. x‘ %% ~ oy \.oo Bu * <
o Ind S | ozotr @ - sg
o - L
5] ] $ 8 = 1) i x 58 £102/0T/11
]
(] | 3 2= L /10t/TE0T g $ 3 % T L roz/te/or
”- “ % S < % S o
S g c1oz/tz/ot -2 A i -
T ? S® T = { i - 2L /107/T2/01
=3 o % a
S 3 « 2 - LTOZ/TT/OT B $ { o L /T0z/TT/0T
a Q ] oy
L *
nl - B & F ooyt 2 e ..v. . s L £102/1/0T
¥ 3 m S E % % 8| %
o .’«m . 2 Puoz/ie/e O = | 8 s x L 1102/T2/6
b I & o -
i nic WWMI||.|-_l|||‘|||||||||||.«.|s|.... e - LT0T/TT/6 oy m .m_ ||||||| ﬂ ||||| : .W|¥| |||||||||||||| 2 21 /107/11/6
S| @ X ouec @ mmn w» < eSS ] \ S EEe <o B xOGMeccex | | xa m -_mm
o N o
I — [, v o W B o | | ozte ey = - IR = % | 1102/1/6
] = - p 3 ) S (g 8 g8*>" 3= ] - pai 3
= 0 O X P =] =] S =3 = =
Yo 5= 1/8w S = 3 S S|
xS« § ic 7/8w

Concentrations of anions in R-28 molasses test as a function of time
13

Figure 2.2-3



Pilot-Scale Amendments Testing for Chromium

30

/3201

- 25
r 20
- 15
- 10

o

= Br (tracer)
TOC

50 gallon purges

purgeon 11/20/17

1000-gallon

L 8102/8/v

- 8102/62/€
- 810Z/61/€
- 8102/6/€

- 8102/L2/t
- 8102/L1/t
- 8102/L/C

- 8T0Z/8¢/1
- 8T0Z/81/T
- 8102/8/1

- L10Z/62/TT
- LT0Z/6T/TT
- LT0Z/6/T1
- L102/62/1T
- L102/6T/1T
- £T0Z/6/TT
- L1T0Z/0€/0T
- L10Z/02/0T
- L102Z/0T/0T
- L102/0E/6
- £102/02/6

90
80 -
70 A
60 -
50 4
40

L1oz/ot/6
o

Note: Unlike other plots, concentrations scales are not logarithmic.

Figure 2.2-4

Concentrations of bromide and TOC in R-28 molasses test

40

35

(=]
o

7/8w ‘ulp pue a4

Ln
o~

(=]
N

n
i

Cr

Ni
X Fe

Mn

XXX % x x x x

X

X

- C-GT

- Ov-P1T

- 8€-€T

- 9€-CT

- VETT

- CE:0T

0¢6

Concentrations of selected metals during the R-28 purge on November 20, 2017

Figure 2.2-5

14



Pilot-Scale Amendments Testing for Chromium

= Cl
500 0% 1 30
* Br
450 1= 4 NO3
. L
400 - o TOC 3
[} u ° u ] ?D
" = . a = S
350 1 e m ¢ § " 3 m M - m = L 20 ©
% . . . . . _';
| . o
£ 300 o« * * g
< . —
Q 250 A - 15 %
¥ £
© 200 A o0
S o
L 10 2
150 'g
©
S
100 + . A A A 4 a4 A s o
° A -5
A A A
50 L ® ® e o 9 e 9 o o e © o ¢ e o o © o o
A
0 T T T — T T 0
o (o) < o (o] o (v}
A ) ) o] ) < <t
& o - N ) < n
- - - - - =

Figure 2.2-6 Concentrations of anions and TOC during R-28 purge on November 20, 2017

15



Pilot-Scale Amendments Testing for Chromium

y =-0.0044x-0.0301
R? =0.9802

-0.5 \
-1
= 1.5 ¢ 2014
(] y=-0.0727x-0.224
g -2 2=0.9906 ® 2018
c
-

Linear (2014)

-2.5
\ — Linear (2018)

'4 T T T T T T T
0 20 40 60 80 100 120 140 160

Time, hrs
Note: Slopes are proportional to apparent groundwater flow rate through the well screen.

Figure 3.0-1 Plot of log-normalized tracer concentration vs time for the 2014 and 2018 borehole
dilution tracer tests in R-42

SMBTO 9269 TGS :
9269 To 9578 [FTBGS) 5 / Filter Pack
Wellscreen M GroundwaterIn
9218 70 9529 FTBGS) .B :
Interval >‘\ — Tracer/Water Out
93 g .
Interrogated 22 &3
g4l
poroges

Note: The injection port was at the top of the red-shaded area, and the pump intake was at the bottom of the red-shaded area.

Figure 3.0-2 Schematic depiction of non-ideal situation during 2018 borehole dilution tracer test
in R-42

16



Pilot-Scale Amendments Testing for Chromium

0.5 :
05 1
|
| ¢ 2014
e Ak
15 |
: —=—2018
| /.\
|
|

Ln(C/Co)

Nl S

200 400 600 800 1000 1200
Time, hrs

Note: Vertical dashed line corresponds to when circulation was stopped in 2018.

Figure 3.0-3  Plot showing long-term tracer concentration history during and after the 2018 R-42
borehole dilution tracer test (along with tracer concentration history in 2014)

17



Pilot-Scale Amendments Testing for Chromium

5838
Mostly continuous
pumpingat~1.95
gpm (note steady
recovery overtime)

Pumpingat~1.95
gpm 7-8 hrs a day
on weekdays

5837 4
5836 -
5835 4

2
1

5834 |
5833
5832 -

5831 - R\

sg30 4 Fillingthe

Frack Tanks
(~2.5 gpm)

5829 4

Water Level, ft

5828 4
5827 4

(notransducerdata)

5826 -

5825 4

Dithionite Shakedown and Injection

5824 -

5823 T T T T T
7/31/2017 8/10/2017 8/20/2017 8/30/2017 9/9/2017 9/19/2017 9/29/2017 10/9/2017

Figure 4.1-1  Water levels in R-42 immediately before and after the dithionite injection

5833.8

5833.6

5833.4 A

5833.2 A

5833 A

5832.8 A1

Water Level, Ft

5832.6 1

5832.4 A

5832.2 A

5832 +—+—+—+—+—7rTr VT TV T T rTTr T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 90 100

Time, min

2-6-18 === 2-8-18 em——=2-13-18 ==———2-15-18

Note: First purge was approximately 200 gal.

Figure 4.2-1  Water levels in R-28 during the first four purging/sampling events

18



Pilot-Scale Amendments Testing for Chromium

Table 4.1-1
Pumping Tests Conducted at R-42 During Well Development,
Pre-Amendment (Dithionite), and Post-Amendment

Flow Rate Drawdown Specific Capacity
Test Type Test Start Test End (gpm) (ft) (gpmift)

Pre-Injection

Well Development* 11/14/2008 11/15/2008 5.5 7 0.79
Pumping Test 4/21/2014 4/30/2014 7.9 7.7 1.03

Collect Injection Fluid | 8/1/2017 8/4/2017 25 2.2 1.09
Post-Injection

Purge and Sample 9/22/2017 9/22/2017 1.9 3 0.63

Purge and Sample 9/26/2017 9/26/2017 1.9 3 0.63

Purge and Sample 2/6/2018 2/6/2018 3.9 45 0.66

Purge and Sample 2/15/2018 2/15/2018 3.9 4.5 0.66
* Data from R-42 well completion report (LANL 2009, 105026).

Table 4.2-1

Pumping Tests Conducted at R-28 During Well Development,
Pre-Amendment (molasses), and Post-Amendment

Flow Rate Specific Capacity
Test Type Test Start Test End Test Number (gpm) (gpmift)
Pre-Injection
Well Development* 3/7/2004 3/8/2004 13 0.95 13.7
Pump Test 5/28/2014 5/28/2014 17 1.2 14.2
Pump Test 5/28/2014 5/29/2014 27 2.2 12.3
Pump Test 5/30/2014 6/3/2014 27 2.3 11.7
Post-Injection
Purge and Sample 2/6/2018 2/6/2018 2.6 0.6 43
Purge and Sample 2/8/2018 2/8/2018 2.6 0.6 4.3

* Data from R-28 well completion report (Kleinfelder 2005, 094042).
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Attachment 1

Data Associated with Second Quarterly Report on
Pilot-Scale Amendments Testing for Chromium
in Groundwater Beneath Mortandad Canyon
(on CD included with this document)
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|TRR-28-17-142551
|TRR-28-17-142552
|TRR-28-17-130057
|TRR-28-18-150039
|TRR-28-18-150040
|TRR-28-18-150041
|TRR-28-18-150042
|TRR-28-18-150043
|TRR-28-18-150044.
|TRR-28-18-150045
|TRR-28-18-150046.
|TRR-28-18-150047
|TRR-28-18-150048.
|TRR-28-18-150049.
|TRR-28-18-150050
|TRR-28-18-150051
|TRR-28-18-150052
|TRR-28-18-150053
|TRR-28-18-150054.
|TRR-28-18-150055
|TRR-28-18-150056.
|TRR-28-18-150057
|TRR-28-18-150058
|TRR-28-18-150059.
|TRR-28-17-130052
|TRR-28-17-130053
|TRR-28-17-130054.
|TRR-28-17-130055
|TRR-28-17-130056.
|TRR-28-17-130058.
|TRR-28-17-130059.
|TRR-28-17-130060
|TRR-28-17-130061
|TRR-28-17-130062
|TRR-28-17-130063
|TRR-28-17-130064
|TRR-28-17-130065
|TRR-28-17-130066.
|TRR-28-17-130067
|TRR-28-17-130068.
|TRR-28-18-149048.
|TRR-28-18-149049.
|TRR-28-18-149050

|TRR-28-18-151508.
|TRR-28-18-151500
|TRR-28-18-151510
|TRR-28-18-151511
|TRR-28-18-151512
|TRR-28-18-151513
|TRR-28-18-151514
|TRR-28-18-151515
|TRR-28-18-151516.
[rrR-26-18-151517

20182314
20182364

Collection Date
9/2/2017 1435
9/2/2017 18:30
9/3/201712:35
9/3/2017 18:30

9/9/2017 7:30
9/9/2017 7:45
9/9/20178:12
9/9/2017 8:45
9/9/2017 9:15
9/9/2017 9:45
9/9/2017 10:00
9/9/2017 10:16
9/9/2017 10:48
9/9/2017 11:18
9/9/2017 11:46
9/9/2017 12:18
9/9/2017 12:51
9/9/2017 13:22
9/9/2017 13:55
9/9/2017 14:25
9/9/2017 14:50
9/9/2017 15:20
9/9/2017 15:55,
9/9/2017 1625
9/9/2017 17:05.
9/9/201717:35
9/9/2017 18:00
9/12/2017 10:20
9/13/2017 10:20
9/14/2017 1005
9/15/2017 1045
9/16/2017 11:00
9/17/2017 14:30
9/18/2017 11:55
9/19/2017 1045
9/20/2017 10:50
9/21/2017 10:15
9/22/2017 10:45
9/25/2017 11:00
9/26/2017 1105
9/27/2017 9:50
9/28/2017 10:45
9/29/2017 15:15
10/2/2017 11:00
10/3/2017 10:00
10/4/2017 10:00
10/5/2017 10:15
10/6/2017 14:30
10/10/2017 9:45

10/11/2017 10:45

10/12/201710:30

10/13/2017 15:00

10/16/2017 11:35

10/17/20179:35
10/18/2017 9:55
10/19/2017 11:10
10/20/2017 9:45
10/23/201710:15
10/24/201710:20

10/25/2017 11:15

10/26/2017 10:44

10/27/2017 10:30

10/30/201710:35

10/31/201710:05
11/1/2017 10:10
11/2/2017 10:50
11/3/2017 10:20
11/6/20179:45
11/7/2017 10:00
11/8/2017 10:45
11/9/2017 8:45

11/13/2017 10:00

11/14/2017 10:10

11/15/201710:35

11/16/201710:20

11/17/2017 10:40

11/20/2017 9:40

11/20/2017 10:00

11/20/201710:20

11/20/2017 10:40

11/20/2017 11:00

11/20/2017 11:20

11/20/2017 11:40

11/20/2017 12:00

11/20/201712:20

11/20/2017 12:40

11/20/2017 13:00

11/20/2017 13:20

11/20/2017 13:40

11/20/2017 14:00

11/20/2017 14:20

11/20/2017 14:40

11/20/2017 15:00

11/20/2017 15:20

11/20/2017 15:40 11

11/20/2017 16:00
11/20/2017 16:20

Date TOC
9111/2017
911172017
911112017
911172017
911312017
011372017
911312017

11312017

e

911312017
011372017
911312017
011372017
911312017

2

911312017
011372017
911312017
011372017
911312017

2

911312017
011372017

11/21/201710:55 312018

11/22/2017 10:00
11/27/2017 13:35
11/28/201710:45
11/30/2017 10:40

12/4/201713:33

12/8/2017 14:10 1312018

12/11/2017 13:40
12/14/2017 14:00
12/21/2017 14:00
1/5/2018 12:15
1/8/2018 14:10
1/11/2018 13:10
1/16/2018 16:00
1/18/201815:30
1/22/2018 14:45
1/25/2018 14:50
1/30/2018 14:52
2/1/2018 14:50
2/6/2018 12:00
2/8/2018 12:00
2/13/2018 12:00
2/15/2018 12:00
2/20/2018 12:00
2/27/2018 12:00
3/1/2018 11:45
3/6/2018 12:10
3/8/2018 11:49
3/13/2018 11:40
3/15/2018 11:55
3/20/2018 12:10
3/22/201810:25
3/27/2018 10:35
3/29/2018 10:30
4/3/20189:45
4/5/2018 9:50
4/10/2018 10:00

312812018
312812018
312812018
312812018
312812018
312812018
312812018
312812018

41102018

Comment
Water tank 6.5
Water tank 6.6

Chase Water

Cone actual
inmglL

112605

conc
acwalin
m

oL

glucose

equivalent
o

3000000

2500000

2000000

1500000

1000000

500000

000

a32017

800000

700,00

00000

500000

00000

3000.00

200000

10000

0

93000 A

103200

92272017

L3400 Av

*
Qhet, o

w3200

/200

TOC during purge

123601 PM

3801 M

o,
CCecet nrnpnn

2a0020m

2p9/20

az020m

4072018




Days

5.722222
5.722222
6.760417
6.760417
7.75

7.75
8.989583
8.989583
9.743056
9.743056
10.98958
10.98958
11.75347
11.75347
12.8125
12.8125

4875
48.75
4974653
49.74653
5275
5275
53.93056
53.93056
5472222
54.72222
59.77431
59.77431

61.76389
61.76389

66.79861
66.79861
67.74653
67.74653
68.79167

73.78819

82.92708

1,6 NDS, mg/L
0.002

2662322
36.80631
2631745
23.40903
3262933
39.80755
4172587
6573754
123.8604
74.628
9270256
89.90441
8075369
93.24925
125.4674
159.9196
136.1967
108.0778
114.1412
106.8652
131.9523
1323313
133.3166
144.458
1353956
8533958
135.4757
131.9518
123.5424
1173935
117.0843
102.8582
1013892
8437977
84.08056
97.67596
1016381
88.81953
3871077
24.8823
65.02342
67.78389
55.40381
59.68278
55.64745
47.01337
40.47309
16.99966
32.07504

15416
12.812

14.495
17.674
16.672

13.62719

8.204439
7.662369
11.21332

24.094




R-42 R-28

15 - 600 gallon batches 20 -1500 gallon batches
9000 gallons 1000 gallon chase 30000 gallons 1500 gallons of 10% ethanol as chase
Ib kg moles mol/L NaBr 10 kg total
Na2S03 555 251.859 1998.881 0.058678
Na2S204 750 340.35 1956.034 0.057421
NaBr 11.025 5.003145
Moles NaBr 48.59086 97.18173

Molarity NaBr 0.001426 0.000856



Sample ID Date/Time Dilution factor |Fluorescence (a.u.) |Conc(ppb) Conc. Adj. for dilution |Final conc. (ppb) ] w.‘ v =-0.0044x - 0.0301
TRR-42-18-150952 | TRR-42-011618-1545| 1/16/2018]  15:45 1/16/2018 15:45 0 0/1=10 444.2| 417.7758457 4177.75846 4177.758 05 1 M AAL T IS L
TRR-42-18-150953 | TRR-42-011618-161C| 1/16/2018]  16:10| 1/16/2018 16:10, 0.416667 -0.1339/1=10 389.1| 365.4193273| 3654.19327 3654.193 Ahad
TRR-42-18-150954 | TRR-42-011618-164C| 1/16/2018]  16:40| 1/16/2018 16:40 0.916667| -0.19612|1=10 365.9| 343.3744774| 3433.74477 3433.745 1
TRR-42-18-150955 | TRR-42-011718-0915| 1/17/2018 9:15| 1/17/2018 9:15 17.5 -1.47718/1=10 104.9| 95.36991638, 953.699164 953.6992
TRR-42-18-150956¢ | TRR-42-011718-1015| 1/17/2018]  10:15 1/17/2018 10:15 18.5| -1.70315/1=10 84.6 76.08067275| 760.806727 760.8067 =1 ;Y + 2014 R
TRR-42-18-150957 |TRR-42-011718-1115| 1/17/2018]  11:15 1/17/2018 11:15 19.5 -1.72206/1=10 83.1| 74.65535918| 746.553592 746.5536 Q| g V[ O07ZiX-D.
TRR-42-18-150958 | TRR-42-011718-1215| 1/17/2018]  12:15 1/17/2018 12:15 205 -1.85966 1=10 73| 65.05824781| 650.582478 650.5825 < OISR " 2018
TRR-42-18-150958 | TRR-42-011718-1315| 1/17/2018]  13:15 1/17/2018 13:15 21.5 -1.92608 1=10 68.6| 60.87732801 608.77328 608.7733 = s — Linear (2014) ||
TRR-42-18-15096C | TRR-42-011718-1415| 1/17/2018]  14:15 1/17/2018 14:15 225 -1.93828 1=10 67.5| 60.13966312| 601.396631 601.3966
TRR-42-18-150961 | TRR-42-011718-1515| 1/17/2018|  15:15| 1/17/2018 15:15 23.5| -2.07185/1=10 60| 52.62011229 526.201123 526.2011 3 Linear (2018) ||
TRR-42-18-150962 |TRR-42-011718-1615| 1/17/2018]  16:15 1/17/2018 16:15 245 -2.14291/1=10 56.4| 49.01072789| 490.107279 490.1073 b
TRR-42-18-150963 | TRR-42-011818-0825| 1/18/2018 8:25| 1/18/2018 8:25 40.66667| -3.20819 undil 178.6| 168.9052662 168.905266 168.9053 ik -
TRR-42-18-150964 | TRR-42-011818-0925| 1/18/2018 9:25| 1/18/2018 9:25 41.66667|  -3.265 undil 169| 159.5776331) 159.577633 159.5776 .
TRR-42-18-150965 | TRR-42-011818-1025| 1/18/2018]  10:25| 1/18/2018 10:25 42.66667| -3.28779 undil 165.3| 155.9826079, 155.982608 155.9826 0 20 0 A 20 100 150 140 160
TRR-42-18-15096€ | TRR-42-011818-1125| 1/18/2018  11:25| 1/18/2018 11:25 43.66667| -3.30158 undil 163.1] 153.8450253 153.845025 153.845 -
TRR-42-18-150967 | TRR-42-011818-1225| 1/18/2018]  12:25| 1/18/2018 12:25 44.66667 -3.41022|undil 146.8] 138.0074815 138.007482 138.0075 Sl
TRR-42-18-150968 | TRR-42-011818-1325| 1/18/2018]  13:25| 1/18/2018 13:25 45.66667| -3.44242 undil 142.3| 133.6351535, 133.635154 133.6352
TRR-42-18-150968 | TRR-42-011818-151C| 1/18/2018]  15:10| 1/18/2018 15:10, 47.41667| -3.55058 undil 128.2| 119.9351924 119.935192 119.9352 05 —1
TRR-42-18-15097C | TRR-42-011918-111C| 1/19/2018  11:10| 1/19/2018 11:10, 67.41667| -3.10288 undil 198.4| 187.6629357| 187.662936 187.6629 !
TRR-42-18-150971 |TRR-42-012418-1445| 1/24/2018]  14:45 1/24/2018 14:45 191| -2.12315|undil 516.4| 499.8867943| 499.886794 499.8868 oe |
TRR-42-18-150972 |TRR-42-012518-1025| 1/25/2018]  10:25| 1/25/2018 10:25 210.6667| -2.04189 undil 559.5| 542.2039273| 542.203927 542.2039
TRR-42-18-150973 | TRR-42-013018-143C| 1/30/2018]  14:30| 1/30/2018 14:30,  334.75| -2.56573 undil 332 321.1143193| 321.114319 321.1143 ¢ 2014
TRR-42-18-150974 |TRR-42-020118-1421 2/1/2018]  14:21] 2/1/201814:21  382.6| -2.79072 undil 265.9| 256.4182245| 256.418225 256.4182 I 2018
TRR-42-18-150975 | TRR-42-020618-143C| 2/6/2018]  14:30| 2/6/201814:30, 502.75 -3.7404 undil 107.7| 99.19890689, 99.1989069 99.19891 S ) P
TRR-42-18-15097€ |TRR-42-020818-1415| 2/8/2018]  14:15| 2/8/201814:15  550.5| -4.05937 undil 82.3| 72.10785278 72.1078528 72.10785 g5 —
TRR-42-18-150977 |TRR-42-021318-1143| 2/13/2018]  11:43| 2/13/2018 11:43 667.9667| -4.56768 undil 53.1] 43.3733517| 43.3733517 43.37335 = V(
TRR-42-18-151638 | TRR-42-021518-1145| 2/15/2018]  11:45 2/15/2018 11:45 716| -4.63574 undil 50.2| 40.51958276| 40.5195828 40.51958 35
TRR-42-18-151641 | TRR-42-022718-1045| 2/27/2018|  10:45 2/27/2018 10:45 1003| -5.15137|undil 28.9| 24.19532283| 24.1953228 24.19532 e
TRR-42-18-151642 |TRR-42-030118-104€| 3/1/2018]  10:46] 3/1/2018 10:46 1051.017| -5.35068 undil 24.6| 19.82318251| 19.8231825 19.82318 45 N
5.5 T T T
0 200 400 600| 800 1000 200
Time, hrs
0 [
05 & + 2014
-1
-1.5 = 2018
S ——Linear (2018) [
o 25
g s ]
35 y =-0.0056x - 0.81
R?=0.9816 [
-4 ; [E—
45 200 800
5 [
Time, hrs I




mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
ECD_1 ECD_1 ECD_1 ECD_1 ECD_1 ECD_1 ECD_1 ECD_1
Bromide Oxalate Chloride Fluoride Nitrite Nitrate Phosphate Sulfate date run

TRR-42-18-150952 1/16/2018 15:45 1/16/2018 15:45 0.1 0.50 0.00 9.15 0.56 0.00 1.6702 0.00 37.41 2018-1472 1/18/2018
TRR-42-18-150953 1/16/2018 16:10 1/16/2018 16:10 0.416666667 0.50 0.00 14.27 0.58 0.00 1.5555 0.00 74.35 2018-1472 1/18/2018
TRR-42-18-150954 1/16/2018 16:40 1/16/2018 16:40 0.916666667| 0.76 0.00 15.99 0.56 0.00 1.3363 0.00 84.45 2018-1472 1/18/2018
TRR-42-18-150955 1/17/2018 9:15 1/17/2018 9:15 17.5 1.76 0.00 36.55 0.70 0.00 3.9231 0.00 300.83 | 2018-1481 1/18/2018
TRR-42-18-150956 1/17/2018 10:15 1/17/2018 10:15 18.5| 170 0.00 37.35 0.61 0.00 3.0148 0.00 308.88 | 2018-1481 1/18/2018
TRR-42-18-150957 1/17/2018 11:15 1/17/2018 11:15 19.5 1.74 0.00 37.44 0.72 0.00 3.5644 0.00 309.47 | 2018-1481 1/18/2018
TRR-42-18-150958 1/17/2018 12:15 1/17/2018 12:15 20.5 1.78 0.00 38.14 071 0.00 3.3751 0.00 316.57 2018-1481 1/18/2018
TRR-42-18-150959 1/17/2018 13:15 1/17/2018 13:15 21.5 161 0.00 39.41 0.83 0.00 3.3890 0.00 321.10 | 2018-1481 1/18/2018
TRR-42-18-150960 1/17/2018 14:15 1/17/2018 14:15 22.5| 105 0.00 39.17 0.67 0.00 3.1606 0.00 326.31 | 2018-1491 1/18/2018
TRR-42-18-150961 1/17/2018 15:15 1/17/2018 15:15 235 1.23 0.00 38.91 0.65 0.00 3.1313 0.00 324.44 | 2018-1491 1/18/2018
TRR-42-18-150962 1/17/2018 16:15 1/17/2018 16:15 24.5 1.88 0.00 38.95 0.54 0.00 4.0164 0.00 325.58 2018-1491 1/18/2018

1/18/2018 8:25 40.66666667 1.82 0.00 43.04 0.49 0.00 6.7599 0.00 426.03

] 1/18/2018 9:25 41.66666667 1.66 0.00 42,57 0.53 0.00 6.5419 0.00 393.23

Chart Title B 1/18/2018 10:25 42.66666667| 158 0.00 4118 050 0.00 6.5662 0.00 363.39

1000.00 ] 1/18/2018 11:25 43.66666667 2.31 0.00 42.00 0.49 0.00 7.4220 0.00 409.81

I ®e : 1/18/2018 11:25 43.66666667| 174 0.00 41.31 0.55 0.00 6.6554 0.00 398.70

L o 0o L 1/18/2018 12:25 44.66666667 1.75 0.00 42.50 0.55 0.00 7.1652 0.00 414.80

1/18/2018 13:25 45.66666667 2.01 0.00 41.49 0.46 0.00 7.1374 0.00 405.61

100.00 ° ] 1/18/2018 15:10 47.41666667| 1.78 0.00 42.59 0.51 0.00 6.9009 0.00 402.76

. : 1/18/2018 15:10 47.41666667 1.69 0.00 41.60 0.52 0.00 6.8789 0.00 380.53

1/19/2018 11:10 67.41666667 1.69 0.00 42.88 0.53 0.00 4.0669 0.00 446.77

B 1/19/2018 11:10 67.41666667 1.77 0.00 41.23 0.48 0.00 3.2995 0.00 407.92

10.00 P B 1/22/2018 14:48 143.05 2.03 0.00 42,52 0.59 0.00 0.4577 0.00 391.88

» s : 1/22/2018 14:48 143.05| 127 0.00 4013 029 0.00 0.2260 0.00 367.05

! -® ‘ ° L 1/25/2018 14:25 214.6666667 0.83 0.00 40.40 0.44 0.00 0.3998 0.00 284.21

100 o Y} o ] 1/30/2018 14:30 334.75( o052 0.00 49.09 0.26 0.00 0.4798 0.03 235.19

! o o " L 2/1/2018 14:29 382.7333333 0.48 0.00 49.12 0.21 0.00 0.6261 0.00 230.30

2/6/2018 14:30 502.75 0.81 0.00 53.65 0.53 0.00 0.7053 0.00 222.82

B 2/8/2018 14:15 550.5 0.85 0.00 48.54 0.24 0.00 0.7862 0.00 230.00

0.10 ] 2/13/2018 11:43 667.9666667|  0.66 0.00 51.59 0.75 0.00 0.9163 0.00 225.90

0.1 1 10 100 1000 | 2/15/2018 11:15 715.5 0.54 0.00 52.79 0.61 0.00 0.6399 0.00 243.42

®Seriesl @ Series2

Series3 @ Series6 @ Series8
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