Cambridge Water Department

Use of lon chromatography in
drinking water laboratory.
Krystyna Mclnally

Water Quality Supervisor
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Cambridge Water Department
Info

=\Natershed

- 25 square mile watershed in Lexington,
Lincoln,Waltham, Weston and Cambridge
- 7 mile underground conduit

= \Water Operations
- 24 MGD Facility
= Distribution

- 1750 hydrants, 4,500 valves, 14,000 services
- 190 miles of water mains




CWD Mission

To provide highest quality , safe drinking
water for citizens of Cambridge.




To do the Job Right

We have a State Certified Lab meaning, we
have:
Education/Training
EXxperience
Proper equipment
Quality Assurance Program Plan/Standard
Operating Procedures




The Laboratories
“Clients”

Watershed

Treatment

Distribution/Consumers




Watershed Protection

Assess quality of water coming to the Plant
and Help identify possible sources of
contamination using a number of certified
tests

Fecal Coli form E. coli

Total Organic Carbon Volatile Org.
Compounds

pH UVv254

Nutrients Metals

Chlorides Bromide

Provide support in emergency situations

Sampling Materials and Instructions
Fast Sample processing




iy

’ ' f

v ‘ i

‘_.,. ! |
3. P ’ | A




DX-120 (2001)







Dionex DX-120 #1

Standard Method 4110 B
Chloride 25-150 mg/I
Sulfate 5-50 mg/I

Guard column AG14 4 mm
Analytical column AS14 4 mm
Sample loop 25 pl

AS14 Eluent



Typical run
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Watershed Sample

@ File Edit Wiew Table MWorkspace Qualification ‘Window Help
LD EES 74

20111 #24 [modified by kmcinally]
pE

Lo ks =

2011-3577

2 - Chlaride - 6260

3 - sulfate - 8.790

Areza Haight

HS*min s
n.a. n.a.  BMb* 0.475
Chlaride 555 9R05 hhAE* 80111
sulfate 13,9658 BB 0.538

569.9393 81.124

« | » [\ Integration A Calibration A Peak Analysis /A Summary /A Audit Trail /£
10,2 min, -18 pS - Zoom krncinally
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Raw water sample

“% Chromeleon - DBTTMOCT_local\DX120\Data\201 1MugustAB0111 #18 2011-3416 (ECD_1) - [DBTTMOCT_local\DX120\Datal201 1 iugustAB0111 #18 ... E
lo] File Edit Wiew Table wWorkspace Qualfication Window Help

DEEE@EE h? lo] i = Tl B | B R

20111 #18 2011-2416

200
HS
- Chloride - 6.8247

4 - zulfate - 5723

1-gks L _3-7820
'r " T

Ret.Time Area Amount Height Rel.Area Resolution

min IS*min ppm s %
n.a. r.a. 1.157 0.69
Chioride 136 9275 183 854 59,79
f.a. F.a. 0.835 0.43
sulfate 26.6328 10.960 9.04
163.5604 196.867 100.00

« | v [\ Integration A Calibration A Peak Analysis A Surmmary /A Aodit Trail /
10,9 min, -32 pS - Zoom krncinally

hromeleon - DETTM. ..




Watershed data
e Chloride range 120-1300 mg/I

Costco chlorides




===NO3 (mg/L)
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Distribution System

Assure guality of water coming to the

Consumer tap using a number of certified
tests

Total Coli form E. coli

Total Organic Carbon Volatile Org.
Compounds

pH UVv254

Nutrients Metals

Chlorides Bromates

Provide support in emergency situations
Sampling Materials and Instructions
Fast Sample processing




Dionex DX-120 #2

Standard Method 4110 B

Nitrite-N 10-400 pg/l
Nitrate-N 15-600 g/l
Guard column AG9-HC 4 mm
Analytical column AS9-HC 4 mm
Sample loop 200 pl

0.5 M Sodium Carbonate Eluent



Cambridge Water Department — MDL Study

Cambridge Water Department

2011

MDL Study Column AG9HC

TV=15ppb Nitrite
4/26/2011

4/27/2011

5/26/2011

13.49ppb
13.79ppb

14.05ppb
14.63 ppb
14.77 ppb
14.40ppb
13.15ppb

Nitrate
Nitrate 47.8 ppb
47.7 ppb

52.89ppb
50 ppb
48.9ppb
50.71ppb
48.05ppb




Raw water

“% Chromeleon - DBTTMOC1_local\DX1 20\Datak201 1MAugustAB0B811 #12 Fin (ECD_1) - [DBTTMOC1_local\DX 1 20\Datak201 1 \AugustAB0811 #12 Fin (EC... E E]
@ File Edit wiew Table “wWorkspace OQualification Window Help

D EES (274 e 558 532

S0311 #12

133

00—

F-35813
| 2 - pistiteh I E - profidE FEF aiete - 18.750
LI T T T T

Ret.Time Area Amount Height Rel.Area Resolution
min HS*min pph s %
n.a. 12.070 241.3974 n.a. 512477
nitrite 13.763 0.0094 4. 8652 0.033
n.a. 14.543 0.0033 n.a. 0.013
bromide 17.150 0.0237 58.7813 0.071
n.a. 18.327 0.2863 n.a. 0.766
nitrate 19.750 0.9534 405 7231 2.385
n.a. 5913 24 32909 n.a. 208474
Total: 267.0039 469.4696 544.219
4| v [ Integration A Calibration A Peak Analysis /A Surmrmary A Audit Trail £

23.6 min, 324 pS - Zoom kmcinally

\- DETTM... | =




Finish water

I~] File Edit Wiew Table wWorkspace Gualification Window Help

b= TR S K2 = ] il 13

S0511 #12
pE

18.504

G - nitrate - 19.750

5. 18327

2 - nitrite - 13.?5|3 3 - 14542 4 - bromide - 17.150
1
T T

T T T T T T T
14.50 15.00 15.50 17.00 17.50 12.00 18.50

G H 1
Ret.Time Area Amount Height Rel.Area Resolution
min oS5*min ppb S %

n.a. 12,070 241.3974 n.a. 512477 G041

nitrite 13.763 0.0094 4 9552 0.033 0.00

n.a. 14543 0.0033 n.a. 0.013 0.00

bramide 17.150 0.0237 53.7813 0.071 0.01

n.a. 18.327 0.2868 n.a. 0.766 011

nitrate 19.750 0.9534 405,723 2.385 0.36

n.a. 25,913 24,3299 n.a. 28.474 9.11

Total: 267.0039 469.4696 544.219 100.00
< | »[% Integration A _Calibration /A Peak Analysis A summary s Audit Trail 7

15.55 min, 15,03 pys - Zoom kmcinally

Chromeleon - DETTM... | = KINGS




1CS 2000 (2007)




ICS 2000

EPA Method 300.1

Bromate 5-100 png/l

Bromide 10-200 ng/l

Guard column AG-19 (4x50mm)
Analytical column AS-19 (4x50mm)
Sample loop 250l

EluGen Il KOH cartridge




ICS 2000 MDL Study

Tv=5ppb Bromate

7/25/2011

7/27/2011

8/4/2011

4.268571

0.748607

TV=10 ppb Bromide

7/25/2011

8.704286

0.261253

0.82ppb




Raw Water

“% Chromeleon - DBTTMOC1_localMCS2000\5equencesi201 1 ugustiB0411 #12 Raw (ECD_1) - [DBTTMOC1_locaMCS2000\Sequencesi201 1 AugustiBO0. .. E] g|

@ File Edit Wiew Table WwWorkspace Qualification Window Help (=4

D=HE'EES L7s T B R I L RS S
50411 #12 [moditied by kminally] ECD_1

us

1,000

2-10.712

| 1- B.2302 - 7277 . \ A7 B R VA0 1sxaBronigld 18RS ]\
T T i LA = :

Ret.Time Area
min HS*min

r.a. . 0.0032 r.a.

r.a. . 0.0163 r.a.

r.a. . 377.9432 r.a.

n.a. . 0.0011 n.a.

DA . 02718 457 4487

n.a. . 0.0000 n.a.

n.a. . 0.0023 n.a.

r.a. . 0.0235 r.a.

Biromide . 0.0700 72.0045

r.a. . 28513 r.a. .

381.1828 530.3533 906.771

< | » [ Integration Calibration Peak Analysis Surmmar Aaudit Trail
7.1 min, B8 WS - Zoom kmcinally




Chromeleon - DBTTMOC1_localMICS2000\Sequences}2011\AupustAB0411 #12 Raw (ECD_1) - [DBTTMOCT _local\iCS2000\Sequences}201 1\AugustiB0. .. E] E

_|
g X

File Edit Wiew Table ‘workspace Qualification window Help

Raw water

DbeHE'E@ES K? b = T Wl B @& A kT Ry

.00

20411 #12 [modifizd by kmeinally] ECD_1

ns

- DCA- 12963

O - Bromide - 16.253

7 - 14200
T

Ret.Time Height

min i s
r.a. 6.203 . na  BMB 0.020
n.a. 7277 . na  BMB 0.079
n.a. 10,713 . na  BMB 892,336
n.a. 12.853 . n.a. Ehib 0.010

DCA 12063 . 457 4487 ae” 0947

OO Do [ L k=

10

n.a. 13.627 . n.a. BMB* 0.000
n.a. 14.300 . na  BMB 0.010
n.a. 15.440 . n.a. Bhib 0.104
Bromide 16.253 . 72.8045 bME 0.327
h.a. 17.783 . na._ BMB 12.945

Total: 381.1828 530.3533 906.771

4 | v [ Integration A Calibration & _Peak Analysis /A summary A Audit Trail /

13,46 min, 0.66 W5 - Zoom krncinally

n - DETTM...



Finish water

% Chromeleon - DBTTMOC1_local\ICS 2000\Sequencesi2011\Augusi\B0411 #14 C.commons (ECD_1) - [DBTTMOC1_locahICS2000\Sequences\201 1\Aug... [= |[& |[X]
@ File Edit Wiew Table workspace Qualification Window Help - 8 x

LeEEEES K2 Lo s = T il s | @ A A R e Wy
20411 #14 [modified by kmcinally] .o Mmoo ns ECD_1
[TE=

-0.2250—+

& - Bromate - 5,804

Ret.Time Area Amount
min S5*min pph

n.a. 5.207 0.0243 n.a. BMB 0.133
n.a. 7.267 0.1095 n.a. BMBE 0.530
n.a. 5.150 0.0026 n.a. BMB 0.010
Bromate 58.804 0.0097 22738 Bls* 0.007
n.a. 10.704 3759328 n.a. BMB 589 593
DCA, 12.954 0.2922 491 7687 Brb* 0.938
n.a. 13.400 0.0000 na.  hME* 0112
n.a. 14.280 D.0272 n.a. BMB 0115
n.a. 15.437 0.5896 n.a. BMBE 2641
Bromide 16.244 0.0496 51.6534 BB~ 0.237
n.a. 17.777 2.7070 n.a. BB 12.330
4 | v % Integration A Calibration A Peak Analysis A Surnmary /A Auodit Trail /

0004 Sequences,201 1Y Augusti 80411 . SECYAS1S Quality Assurance kmcinally

DETTM. .. = i r-“; unititle

WO~ T ) b —




Historical data 2003

Cambridge Water Department
Nitrate 2003 —e— MtAubum

in Distribution System Hospital
—=— MBTA

Engine #3

Morse
Shool
—*— 351 Vassar

St.
—+— Payson
North Out
——Finish
Water@TP
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1/1/2003
1/31/2003
3/2/2003 -
4/1/2003
5/1/2003
5/31/2003
6/30/2003
7/30/2003
8/29/2003
9/28/2003
10/28/2003 -
11/27/2003
12/27/2003 -

Collection date
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Historical data 2005

Cambridge Water Department
Nitrate 2005
in Distribution System

\

<

1/1/2005

1/31/2005 -

3/2/2005 -

4/1/2005 -

5/1/2005 -

5/31/2005 -
6/30/2005 -
7/30/2005 -
8/29/2005 -
9/28/2005 -
10/28/2005 -
11/27/2005 -
12/27/2005 -

Collection date
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—»—— 351 Vassar
St.

——+—— Payson
North Out

Payson
South Out

—@— Finish
Water@TP

Raw

Cambridge
Commons




Historical Data 2010

Cambridge Water Department Lab.

—&— Mt.Auburn Hospital

MBTA

Engine #3

—¥*— Cambridge Commons

—— Simmons Hall(MIT)

—+— Payson North Out
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Current year

Nitrate 2011

0.70

—#— Mt.Auburn Hospital
0.60 \
) MBTA

Engine #3

0.50 Q —¥— Cambridge Commons
—@— Simmons Hall(MIT)

—+— Payson North Out

0.40
Payson South Out

" Finish Water@TP
0.30
Raw
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Currently In-Process

Replacement for DX 120

Dual channel IC 5000

Capabillity of running chlorides/sulfate
and nitrites-N / nitrates-N during

one run.




Questions ?

Thank you




Treatment Process Schematic

Filter Aid
Praoxidation Rapld Primary
Fresh Pond Contactor Mixing Flocculation Flotation Disintection Filtration
\ Raw | [ e “: "6-'?;.".?
Water I | > —> : ;:‘,' ¢ ::- ="
/7 Vixing I TT > / : &, £ 20,0 '
Stony Brook : ' ' X ‘ ;
Reservior g EE : oy Sodium
' o 3 E ' ' 1 Hypochlorite
§ 7 Aerated : Ozons o :
o 5 5 Recycle ) .
©F% ' - H
[ _ p
T X ' = 4™ Adjustment
a. 1 _ _ backwash 2l {potassium
. /it Clearwell hydroxida)
]
+ Ammonia
Residuals Fluoride
Handling Corroslon

System Inhibltor

Finished
Q Water
"Pumping

Distribution
System







