Total Dissolved Phogphorus Method Comparison - Maingem L abs

VARIABLE

Sample Filtration

CBL

Vacuum, 0.7um G F/F

ODU

Vacuum, 0.7um G F/F

DCLS

Vacuum, 0.7um G F/F

DHMH

Vacuum,0.7um G F/F

& Container 30 ml glass test tube HDPE, 250 ml HDPE HDPE

Glassware Graduated cylinders. Class A volumetric. Rainin auto pipet. Disposable 30 ml
Glass tubes cleaned w/ Dedicated glass tubes. Digestion tubes borosilicate tubes w/
10% HCI, DI rinsed, 1/94-5/97 Dichromic acid autoclaved with polypropylene screw
autoclaved with soak w/ RGW rinse. persulfate before use. caps
potassium persulfate After 697: Liquinox®, witap | Dedicated glassware
before use. water rinse, rinsed twice w/ washed in1:1 HCI, DI

4N HCI then 9X w/RGW. rinsed.
Method Alkaline persulfate 1/94-5/97 EPA 365.3 Manual | Alkaline persulfate EPA 365.4: Acid

digestion (60 min@4 psi)
+ EPA 365.1- automated
ascorbic acid method.
(Valderrama, 1981 &
D'Eliaetal, 1977)

ascorbic acid by std. addition)
6/97 on Alkaline persulfate
digestion (autoclave 30
min@105°C) + EPA 365.1 -
auto. ascorbic acid method.

digestion + EPA 365.1-
automated ascorbic
acid method.

block digestion (H,SO,,
K,SO, & HgSO,) +
automated ascorbic
acid method.

Instrumentation

Technicon AAIL; 880 nm
37 °C heat bath,
50 mm flow cell

1/94-5/97 Perkin Elmer 8-1
single beam spec.

6/97 on Skalar SAN"", 880
nm. Auto background/ matrix
correct (1010nm), 75 mm flow
cell, 40°C heat bath

Skalar SANPS, 880nm.

Auto background/
matrix correction w/
1010nm filter.

50 mm flow cell

Alpkem model 3570
with SoftPac software
660 nm, 37°C (or
50°C?) heat bath.

Inst. Maintenance

Rinsed w 1N HCI for 15
min. after analysis,
DI for 15 min.

Rinsed w/ RGW for 30 min.
after analysis. Weekly:
Cartridge cleaned w0.5 N
NaOH for % hr. and RGW for
Y% hour. Align flowcell.

Rinsed w/ DI water
daily.

Rinsed w/0.5 N NeOH
for Y2 hr. weekly

Rinse w/DI for 15 min,
15 min w/10% HCL,
20 min with DI, 30 min
with IN NaOH, 30 min
w/DI water.

Reagents Potassium persulfate, 1/94-5/97: T wo reagents, Two reagents, FFD -6 Two reagents, NaCl
boric acid for digestion. 6/97 on: Combined reagent, wetting agent diluent, Dowfax 2A1
Two reagents, DI, SDS RGW, FFD-6 wetting agent. wetting agent
wetting agent for analysis
Standards & KH,PO,in DI H,O 1/94-5/97 KH,PO, in com- KH,PO, in DI water. KH,PO,in DI H,O
blanks posite of filter. sample water. Fresh standards &
3 standards & DI blanks 6/97 on Artificial sea water blanks are digested. 5 standards - Are DI
are digested. (ASW) salinity . sample. Glycerophosphate blanks and stds.
Glycerop hosphate 5-6 standards & ASW blanks check standard. digested?
internal (check) standard. | are digeged.
Calibration 0.0186 - 0092 & 0.005 - 0.15 mg/L 0.020 - 0.200 mg/L 0.010 - 0.500 mg/L
Ranges 0.1488 - 0.372 mg/L
Calculated MDL 0.001 mg/L 0.001 - 0.004 mg/L 0.01 mg/L (1994) 0.01 mg/L
0.001 mg/L (95-98)
L owest Standard 0.0186 mg/L 0.005 mg/L 0.020 0.010 mg/L
Number of splits 0/20 1/19 4/18 8/18
with >25% CV
among replicates.
Std Ref Material SPEX SPEX APG
% recovery range | 93-109 90-104 91-111 Not analyzed
CSSP spike% rec | 93-103 90-105 78-104 81-105

Hold. Time/Temp

# 28 days at -20°C

# 28 days at -20°C

# 28 days at -20°C

4°C for 48 hrs., or,
# 28 days w/ H,SO,




Particulate PhosphorusMethod Comparison - Mainstem L abs

VARIABLE

Sample Filtration
& Preparation

CBL

Particulates filtered in
duplicate on 47 mm GF/F
filtersare dried at 104 °C,
weighed for TSS and
stored at room temp until
combusted at 550°C for
1.5 hrs.

OoDU

Particul ates filtered on 47
mm GF/F, frozen a -20°C.
Filters dried at 104°C,
weighed for TSS, and
combusted at 550 °C $ 1.5
hrs.

DCLS (after 2/95)

Particulates filtered on
47 mm GF/F, frozen
until ready for analysis.
Dried at 105°C
overnight, muffled for 2
hours at 550°C. Cooled
in desiccator.

Method

Filters extracted in 1N
HCI for # 24 hrs before
analysis Combustion at
550°C converts all P
cmpds. to PO,, which is
extracted w/ HCI and
measured by EPA 365.1
(automated ascorbic acid
method).

Cooled filters are extracted in
1IN HCI for 24 hrs.
Combustion at 550°C converts
all P cmpds.to PO, whichis
extracted w/ HCI and
measured by EPA 365.1
(automated ascorbic acid
method).

1/94 - 2/95 Calculated
2/95 - present: Extracted
overnight with 1N HCI,
combust at 550°C to
convert all P cmpds. to
PO,, which isextracted
w/ HCI and measured by
EPA 365.1

Instrumentation

Technicon AALI
880 nm
50mm flow cell

1/94-12/95 SIC continuous
flow analyzer.

1/96 on: SKALAR SANP
880nm, w/ 1010nm
background correction. 75mm
flow cell, 40°C heat bath

SKALAR SANPU
880nm, w/ 1010nm
background correction.
50mm flow cell

Inst. Maintenance

DI rinse for 15 min.

Rinsed w/ RGW for 30 min.
after analysis. Weekly:
Cartridge cleaned w 0.5 N
NaOH for % hr. and RGW
for ¥ hour. Align flowcell.

Rinsed w/ DI water
daily.

Rinsed w/ 0.5 N NaOH
for Y2 hr. weekly

DHMH

Calculated PP

= TP-TDP

TP method is same
as TDP (EPA 365.4,
block digestion),
using an un-filtered
sample.

Reagents Two reagents, DI, SDS 1/94-12/95: T wo reagents. Two reagents, FFD -6

1/96 on: Combined reagent, wetting agent

RGW, SD-difenyl oxide

disulfonates
Standards & KH,PO,in1 N HCI KH,PO,in1N HCI KH,PO,in1NHCI
blanks Made fresh daily
Calibration 0.185 - 1.48 mg/L 0.10 - 3.0 mg/L 0.010 - 0.500 mg/L
Ranges
Calculated MDL 0.0012 mg/L 0.0015 - 0.0034 mg/L 0.001 mg/L 0.02 mg/L (01+ .01)
L owest Standard 0.185 mg/L 0.10 mg/L 0.010 mg/L Not Applicable
Number of splits 0/20 0/19 2/19 13/19
with >25% CV (all < 8% CV) (all <129% CV) (7/19 > 50% CV)
among replicates.
Std Ref Material None Spex®aqueous None Not Applicable
% rec. range 93-104
CSSP spike %rec. | 96 - 103 91 - 110 96 - 113 Not Applicable
Holding Time & # 28 days at -20°C # 28 days at -20°C # 28 days at -20°C Not Applicable

Temperature

Phosphate Method Comparison - Mainstem L abs




VARIABLE

Sample Filtration

CBL

Vacuum, 0.7um G F/F in

OoDU

Vacuum, 0.7um G F/Fin field

DCLS

Vacuum 0.7um G F//F

DHMH

Vacuum, 0.7um G F/F

& Container field, triplicate HDPE, infield, HD PE. infield, HDPE
polystyrene AA cups.
Glassware Cleaned w/ 10% HCI, Class A volumetric. Dedicated glassware Dedicated glassware,
DI rinsed 1/94-5/97 Dichromic acid washed in1:1 HCI, DI washed in 1.1 HCL, DI
soak w/ RGW rinse. rinsed. rinsed.
6/97 on Liquinox®, w/tap
water rinse rinsed twice w/
4N HCI then 9X w/ RGW
Method EPA 365.1/EPA 365.5 1/94-5/97 EPA 365.3 Manual EPA 365.1: automated EPA 365.1: automated

automated ascorbic acid
method. Refractive Index
Salinity Correction

ascorbic acid by std. addition.
6/97 on EPA 365.1/ 365.5:
auto. ascor bic acid method.

ascorbic acid method.

ascorbic acid method.
Refractive Index
Salinity Correction

I nstrumentation

Technicon AAIL; 880 nm
50 mm flow cell

1/94-5/97 Perkin Elmer 8-1
single beam spec.

6/97 on Skalar SANP'
880nm. Auto background/
matrix correct (1010nm)

75 mm flow cell, 40°C hea
bath

Skalar SANP 880nm.

Auto background/
matrix correction w/
1010nm filter.

50 mm flow cell

Alpkem model 3570
with Winflo 4 software,
expanded range
detectors, 660 nm,
5mm flow cell 37°C (or
50°C?) heat bath.

Inst. Maintenance

Rinsed w 0.1 N HCI for 5
min. after analysis,
DI for 15 min.

Rinsed w/ RGW for 30 min.
after analysis. Weekly:
Cartridge cleaned w 0.5 N
NaOH for ¥2 hr. and RGW
for %2 hour. Align flowcell. 0

Rinsed w/ DI water
daily.

Rinsed w/0.5 N NaOH
for Y2 hr. weekly

Rinse w/DI for 15 min,
15 min w/10% HCL,
20 min with DI, 30 min
with IN NaOH, 30 min
w/DI water.

Reagents Two reagernts, DI, SDS Combined reagent, DI, Two reagents, FFD -6 Two reagents DI ?or
SD-difenyl oxide disulfonates | wetting agent Dowfax 2A!?
Standards & KH,PO,in DI H,O 1/94-5/97 KH,PO, in com- KH,PO,in DI H,0O KH,PO,in DI H,0O
blanks posite of filter. sample water. Made fresh daily Working stds in dem.
6/97 on ASW sdlinity . Water.
sample. 5-6 standards & ASW
blanks for std. curve.
Calibration 0.00372 - 0.372 0.002 - 0.08 mg/L 0.010 - 0.100 mg/L 0.004 - 0.3 mg/L
Ranges
Calculated MDL 0.0006 mg/L 0.0003 - 0.003 mg/L 0.002 mg/L 0.0012 - 0.0017 mg/L
L owest Standard 0.00372 mg/L 0.002 mg/L 0.010 0.004 mg/L
Number of splits 9/20 2/14 1/17 3/18
with >25% CV (4/20 > 50% CV)
among replicates.
Std Ref Material SPEX SPEX  75-110(1/94 - 597) | APG
% recovery range | 93-109 97-102(6/97 on) 77-107 88-109
CSSP spike 92-109 88-103 (1/94 - 597) 85-102 78-102
% recovery range 86- 98 (6/97 on)
Holding Time & # 28 days at -20°C 4°C ~ 4 hrs, frozen - 20°C 4°C ~ 24 hrs, frozen at 4°C# 48 hrs.

Temperature

# 28 days

- 20°C# 28 days




Total Dissolved Nitrogen Method Comparison - Mainstem L abs

VARIABLE

CBL

OoDU

DCLS

DHMH

Vacuum, 0.7um G F/F

Sample Filtration
& Container

30 ml glass test tube

Vacuum, 0.7um G F/F
HDPE, 250 ml

Vacuum, 0.7umG F/F
HDPE

Vacuum,0.7umG F/F
HDPE

Glassware Graduated cylinders. Class A volumetric. Dedicated | Rainin auto pipet.
Glass tubes cleaned w/ glass tubes Liquinox®, w/tap | Digestion tubes
10% H Cl, DI rinsed. water rinse rinsed twice w/ autoclaved with
autoclaved with 4N HCI then 9times w/RGW. | persulfate before use.
potassium persulfate Dedicated glassware
before use. washed in1:1 HCI, DI
rinsed.
M ethod Alkaline persulfate Alkaline persulfate digestion Alkaline persulfate Calculated: TKN +

digestion (60 min@4 psi) | (autoclave 30 min@105°C) + digestion + EPA 353.2 (NO, + NOy).
+ EPA 353.2- automated EPA 353.2 - automated automated cadmium
cadmium reduction cadmium reduction method. reduction.
method. (Valderrama,
1981&D’Eliaetal, 1977)
Instrumentation Technicon AAII; 550 nm | 1/94-12/95: SIC continuous Skalar SANP 540nm | Not applicable
filter photometer. flow analyzer. filter photometer with
50 mm flow cell 1/96 on: Skalar SANP', 540 | 620 nm background
nm filter photometer with620 | Ccorrection.
nm background correction. 75 | 50 mm flow cell
mm flow cell
Inst. Maintenance | Rinsed w 1N HCI for 15 Rinsed w/ RGW for 30 min. Rinsed w/ DI water Not applicable
min. after analysis, DI for | after analysis. daily.
15 min. Weekly: Cartridge cleaned w Rinsed w/ 1N HCI
1% hypochlorite sol'n for % weekly, 1% hypo-
hr. and RGW for %2 hour. chlorite weekly
Align flowcell.
Reagents Potassium persulfate, Potassium persulfate (K,S,0,) Potassium persulfate, Not applicable
boric acid buffer digest. boric acid buffer digestion boric acid buffer digest
Standards 1) KNO,, dried at 45 °C 1) KNO,, dried at 103°C & 1) KNO,, dried at Not applicable
(also used to check cad- standardized 105°C
mium column) 2) NaNO,, dried (to check 2) Urea check standard
2) Glutamic acid internal | cadmium column) Prepared fresh daily in
standard 3) Glutamic acid internal std. | DI water. Standards &
All diluted with DI water | a|| diluted with ASW water blanks are digested.
and digested. and digested.
Calibration 0.35- 1.05 mg/L 2.1 | 0.025-1.0 mg/L 0.100 - 1.000 mg/L Not applicable
Ranges - 5.6 mg/L
Calculated MDL 0.02 mg/L 0.0096 - 0.025 mg/L 0.004 mg/L 0.1(TKN + NO, +NOy)
L owest Standard 0.35 mg/L 0.025 mg/L 0.100 mg/L Not applicable
Number of splits 0/20 0/20 0/14 0/16
with >25% CV
among replicates.
Std Ref Material 100-112 94-104 95-104 TKN: 86-103
% recovery range NO, +NO, 96-108
CSSP spike% rec | 95-108 89-118 62-103 TKN: 90-116
NO,+ NOg 95-108

Holding Time

# 28 days at -20°C

# 28 days at -20°C

# 28 days at -20°C

Not applicable




Ammonium Method Comparison - Mainstem L abs

VARIABLE

CBL

ODU

DCLS

DHMH

Vacuum, 0.7um G F/F in field

Sample Filtration
& Container

Vacuum, 0.7um G F/F in
field, triplicate
polystyrene AA cups

HDPE

Vacuum 0.7um G F/F
infield, HD PE.

Vacuum, 0.7um G F/F
infield, HDPE

Glassware Cleaned w/ 10% HCI, Liquinox®, w/ tgp water rinsg, | Washedin 1:1 HCI, DI Washedin 1:1 HCL, DI
DI rinsed rinsed twice w/ 4N HCI then 9 | rinsed. rinsed.
times w/ RGW
Method EPA 350.1, automated EPA 350.1, automated EPA 350.1, automated EPA 350.1, automated

phenate method.
(Berthel ot Reaction)

phenate method.
(Berthelot Reaction)

phenate method.
(Berthel ot Reaction)

phenate method.
(Berthel ot Reaction)

I nstrumentation

Technicon TrAAcs-800
630 nm 37 °C heating
bath

50 mm flow cell

1/94-5/97 SIC continuous
flow analyzer.

6/97 on Skalar SANP', 630
nm. Auto background/ matrix
correct (1010 nm filter) 75
mm flow cell, 40°C heat bath

Skalar SANP', 630nm.
Auto background/
matrix correction w/
1010nm filter.

50 mm flow cell

Alpkem model 3570
with Winflo 4 software,
expanded range
detector, 660nm, 5 mm
flow cell

Inst. Maintenance

Rinsed w 1N HCI for 15
min. after analysis,

DI for 15 min.

Daily: Rinsew RGW for 30
min. Weekly: Clean cartridge
w 10% hypochlorite (¥z hr),
RGW rinse (Y2 hr). Align flow
cell.

Rinsed w/ DI daily, w/
1 N HCI weekly

Daily rine w/DI for 15
min, rinsewith 10%
HCL, rinse w/DlI
30min.

Reagents Tartrate/Citrate Tartrate/Citrate Complexing Tartrate/Citrate Tartrate/Citrate
Complexing Reagent w/ Reagent w/ Brij-35, alkaline Complexing Reagent Complexing Reagent
Brij-35, alk. phenol, phenol, NaClO, Nitroprusside | w/ Brij-35, alk. phenol, | w/ Brij-35, alk. phenol,
NaClO, Nitroprusside NaClO, Nitroprusside NaClO, Nitroprusside

Standards (NH,),SO, dried @ 45°C | (NH,),SO, dried @ 103°C (NH,),SO, dried @ NH,CI dried @103°C,
CHCI, preservative in 105°C working stds diluted
stock sol’n Working stds. diluted with Prepared fresh daily in | W/dim water.

artificial sea water. DI water

Calibration 0.021 - 0.168 mg/L 0.005 - 0.15 mg/L 0.010 - 0.100 mg/L 0.008 - 0.6 mg/L

Ranges

Calculated MDL 0.003 mg/L 0.0007 - 0.0025 mg/L 0.004 mg/L 0.0015-0.0017 mg/L

L owest Standard 0.021 mg/L 0.005 mg/L 0.010 mg/L 0.008 mg/L

Number of splits 7/20 4/19 (all > 50% CV) 2/18 3/19 (all > 50% CV)

with >25% CV (6/20 > 50% CV)

among replicates.

Std Ref Material 94-111 94-110 92-114 94-107

% recovery range

CSSP spike % 88-106 91-109 85-153 91-106

recovery range

Holding Time &
Temperature

# 28 days at -20°C

4°C ~ 4 hrs, frozen at- 20°C
# 28 days

4°C ~ 24 hrs, frozen at
- 20°C# 28 days

4°C for 48 hrs.




Nitrate + Nitrite Method Comparison - Mainstem L abs

VARIABLE

Sample Filtration
& Container

CBL

Vacuum, 0.7um G F/F in
field, triplicate
polystyrene AA cups

OoDU

Vacuum, 0.7um G F/F in field
HDPE

DCLS

Vacuum 0.7um G F/F
infield, HD PE.

DHMH

Vacuum, 0.7um G F/F
infield, HDPE

Glassware Cleaned w/ 10% HCI, Liquinox® w/ tap water Washedin 1:1 HCI, DI Haemo-sol, rinsed
DI rinsed rinse, rinsed twice w/ 4N rinsed. w/tap water, rinsed
HCI then 9 times w/ RG w/DI water.
Method Automated cadmium Automated cadmium Automated cadmium Automated cadmium

reduction, EPA 353.2.

reduction, EPA 353.2.

reduction, EPA 353.2.

reduction, EPA 353.2.

Instrumentation

Technicon AAIL; 550 nm

filter photometer, Cu/Cd
column

50 mm flow cell

1/94-12/95 SIC continuous
flow analyzer

1/960n: Skdar SANP', 540
nm, Cu/Cd column. A uto
background/matrix correct w/
1010nm filter,75mm flow cell

Skalar SANP“, 540 nm
Cu/Cd column, auto
background/ matrix
correction w/ 620 nm
filter, 50 mm flow cell

Alpkem model 3570
with Winflo 4 software,
expanded range
detector, Cu/Cd
column, 540 nm filter,
5 mm flowcell

Inst. Maintenance

Rinsed w 1N HCI for 15
min. after analysis,

DI for 15 min.

Daily: Rinse w/ RGW for 15
min. Weekly: Clean cartridge
w/ 1% hypochlorite (% hr),
RGW rinse (Y2 hr). Align flow
cell.

Rinsed w/ DI water
daily.

Rinsed w/ 1N HCI
weekly and 1%
hypochlorite weekly

Rinse w/DI for 10min,
rinse wf2% HCL 30
sec, rinse w/DI 20 min,
run w/0.1NnaOH for 60
sec, rinse w/D | 20 min

Reagents

Color Reagent (sulfa-
nilamide & N-1-naphth-
ylethylenediamine di-
hydrochloride) w Brij-35,
NH,CI

Color Reagent (sulfanilamide
& N-1-naphthylethylene-
diamine di-hydrochloride) w
Brij-35,

NH,.ClI wEDTA

Color Reagent (sulfa-
nilamide & N-1-naphth
ylethylenediamine di-
hydrochloride) w Brij-
35, NH,CI

Color Reagent (sulfa-
nilamide, N-1-naphth-
ylethylenediamine di-
hydrochloride),brij-35,
NH4CI

Standards

KNO;dried a 45 °C.

NaNO,, dried at 45 °C &
preserved w CHCI;. Stds.
diluted with DI water

KNO;dried a 103 °C.
NaNO,, dried at 103 °C (each

preserved w CHCI;) Sds.
diluted with ASW

KNO,dried & 105 °C.

Prepared fresh daily in
DI water

KNO dried at 110°,
preserved w/CHCl,,
Stdsdiluted with DI
water.

Cd column check

NO, std $ 90% NO, std

NO; std $ 90% NO, std

NO4/NO, std. between
95 - 105%

NO;-NO,, 86- 114%

Calibration 0.005 - 1.40 mg/L 0.003 - 0.10 mg/L 0.010 - 0.4000 mg/L 0.02 - 2.0 mg/L
Ranges

Calculated MDL 0.0002 mg/L 0.0002 - 0.0025 mg/L 0.004 mg/L 0.002 mg/L

L owest Standard 0.005 mg/L 0.003 mg/L 0.010 mg/L 0.02 mg/L
Number of splits 4/20 (all > 50% CV) 1/19 0/15 1/17

with >25% CV

among replicates.

Std Ref Material 95-117 94-102 ? 96-108

% recovery range

CSSP spike 99-115 94-107 ? 95-108

% recovery range

Holding Time &
Temperature

# 28 days at -20°C

4°C ~ 4 hrs, frozen at- 20°C
# 28 days

4°C ~ 24 hrs, frozen at
- 20°C# 28 days

4°C for 48 hrs.




Nitrite Method Comparison - Mainstem L abs

VARIABLE

Sample Filtration
& Container

CBL

Vacuum, 0.7um G F/F in
field, triplicate
polystyrene AA cups

OoDU

Vacuum, 0.7um G F/F in field
HDPE

DCLS

Vacuum 0.7um G F/F
infield, HD PE.

DHMH

Vacuum, 0.7um G F/F
infield, HDPE

Glassware Cleaned w/ 10% HCI, Liquinox® w/ tap water Washedin 1:1 HCI, DI | Haemo-sol,w/tap water
DI rinsed rinse, rinsed twice w 4N HCI rinsed. rinse, DI rinse.
then 9 timesw/ RGW.
Method Automated colorimetric, 1/94-5/97:Manual colorimet. Automated, colori- Automated, colori-

diazotization, EPA 353.2.

diazotization, EPA 353.3.

6/97 on: Auto. colorimetric,
diazotization, EPA 353.2.

metric, diazotization
EPA 353.2.

metric, diazotization
EPA 353.2.

Instrumentation

TrAAcs-800; 520 nm

filter photometer, 37 C
heating bath

50 mm flow cell

1/94-5/97 spectrophotometer

6/97 on Skalar SAN""S, 540
nm. Auto background/ matrix
correct (620 nm filter)

75 mm flow cell

Skalar SANP, 540nm.
Auto background/
matrix correction w/
620 nm filter.

50 mm flow cell

Alpkem model 3570
with Winflo 4 software,
expanded range
detector. 540nm filter,
5 mm flow cell

Inst. Maintenance

Rinsed w 1N HCI for 15
min. after analysis,

DI for 15 min.

Daily: Rinse w/ RGW for 30
min. Weekly: Clean cartridge
w 1% hypochlorite (¥ hr),
RGW rinse (¥z hr). Align flow
cell.

Rinsed w/ DI water
daily.

Rinsed w/ 1N HCI
weekly and 1%
hypochlorite weekly

Rinse w/DI for 10 min,
rinse w/ 2% HCI 30
sec, rinse w/DI 20 min,
rinse w/0.IN NaOH 60
sec, rinse w/DI for 20
min.

Reagents Separate color reagents: Combined color reagent: Combined color Color Reagent (sulfa-
sulfanilamide, N-1- (sulfanilamide & N-1- reagent: (sulfanilamide | nilamide, N-1-naphth-
naphthylethylenediamine | naphthylethylene-diamine di- & N-1-naphthylethyl- ylethylene-diamine di-
dihydrochloride w Brij-35 | hydrochloride) w Brij-35 enediamine dihydro- hydrochloride),brij-35,

chloride) w Brij-35, DI NH,CI
water w Brij-35

Standards NaNO,, dried at 45 °C & NaNO,, dried at 103 °C & NaNO,, dried at 103 KNO, dried & 110°C,
preserved w CHCI, preserved w CHCl. °C. preserved w/CHCL;,
Stds diluted with DI Standardize stock monthly. Made fresh daily in DI Stdsdiluted w/Dl
water. Stds. diluted with ASW. water. water.

Calibration 0.0028-0.042 mg/L 0.001-0.040 mg/L 0.010 - 0.100 mg/L 0.002 - 0.200 mg/L

Ranges

Calculated MDL 0.0003 mg/L 0.0002-0.0010 mg/L 0.002 mg/L 0.02-0.002 mg/L

L owest Standard 0.0028 mg/L 0.001 mg/L 0.010 mg/L 0.002 mg/L

Number of splits 3/20 1/20 0/16 1/20

with >25% CV

among replicates.

Std Ref Material None None None 95-109

% recovery range

CSSP spike % 96-105 95-108 70-114 98-108

recovery range

Holding Time &
Temperature

# 28 days at -20°C

4°C ~ 4 hrs, frozen - 20°C
# 28 days

4°C ~ 24 hrs, frozen at
- 20°C# 28 days

4°C for 48 hrs.




Particulate Nitrogen Method Comparison - Mainstem L abs

VARIABLE CBL ODU DCLS (after 2/95) DHMH
Sample Filtration | 1) 25 mm GF/F muffled 1) 13 mm GF/F & glassvials | ??? Calculated PN
& Preparation at 550C for 90 min. are muffled at 550C for 15 25mm G elman glasss
min & 4 hrsrespectively. fiber filter — TKNW - TKNE

2) Particulatesare field
filtered in duplicate
placed in Al foil pouch.

3) Filtersdried at 45 °C
overnight

2) Particulates are field
filtered # 50 mL sample on 13
mm GFF, placed in glass
vials.

3)Filters dried at 50°C over-
night, dessicaed. After 6/97,
no chloroform/methanol
cleaning of tin sample cups.

25ml-250ml sample
(visible color on pad)

3) Filtlers dried over-
night at 50°C

Sample cup precombust
at 875°C for 1 hr.

Method

Filters & Al capsule

placed into nickel sleeves

& combusted at 975°C.
NOy cmpds are reduced

to N(9).

Filters placed into tin sample
cups are flash combusted at
1040°C. A seriesof catalytic
and Cu reducing reactors
convert NO, cmpds to N,(g),

Combusted at 990°C

I nstrumentation

Exeter CE-440 Elemental

Analyzer w Cu reduction
column, He carrier gas &
thermal conductivity
detector.

Carlo Erba C/N gas chromat-
ograph equipped with
combustion & Cu reduction
columns, He carrier gas& a
thermal conductivity detector.

Exeter Model CE-440
Elemental Analyzer, Cu
reduction column, He
carrier gas & thermal
conductivity detector.

Inst. Maintenance

Columns renewed after
300-600 samples

Columns renewed after 300-
600 samples

Reagents Helium carrier gas Helium carrier gas

Standards 1.5 mg acetanilide Chloramine-T dried for 30 Acetanilide
(10.36%N) min. at 50° C

Calibration None: standards run as 0.05mg-1.0 mg None: standards run as

Ranges recovery check. recovery check.

5 pt. calibration curve

EPA Method 351.2,
Semi-automated,
block digestor,
nitroprusside.

Calculated MDL 0.0123 mg/L 0.007 - 0.0414 mg/L 0.01 mg/L 0.114 mg/L (0.057+
0.057)

L owest Standard None 0.05 mg None Not applicable

Number of splits 0/20 2/18 0/10 Not applicable

with >25% CV | (all < 45% CV)

among replicates.

Std Ref Material None None None 86-102 (TKNW)

% rec. range

CSSP spike% rec | None None None 90-116 (TKNW)

Holding Time &
Temperature

# 28 days at -20°C

# 28 days at -20°C

4 °C # 48 hours




Particulate Carbon Method Comparison - Mainstem L abs

VARIABLE

Sample Filtration
& Preparation

CBL

1) 25 mm GF/F muffled
at 550 °C for 90 min.

2) Particulatesare field
filtered in duplicate
placed in Al foil pouch.

3) Filtersdried at 45 °C
overnight.

ODU

1) Filters& glass vials are
muffled at 550C for 15 min &
4 hrsrespectively.

2) Particulates are field
filtered (# 50 mL sample) on
13 mm GFF, placed in glass
scintillation vials.

3) Filters dried at 50°C over-
night, dessicated.. After 6/97,
no chloroform/methanol
cleaning of tin sample cups

DCLS (after 2/95)

1) Filter prep?

2) Particulates are field
filtered (25-250 ml
sample) on 25 mm GFF,

3) Filtlers dried over-
night at 50°C

Sample cup precombust
at 875°C for 1 hr.

DHMH

Calculated PC

= TOC-DOC

0.5 L polyethylene
cubitainer

Method

Filters & Al capsule
placed into nickel sleeves
& combusted at 975°C.
Cy Oy cmpds are reduced
to COL(Q).

Filters placed into tin sample
cups are flash combusted at
1040°C. A series of catalytic
and Cu reducing reactors
convert C, Oy cmpds to
COL(g).

Combusted at 990°C

Instrumentation

Exeter CE-440 Elemental
Analyzer w Cu reduction
column, He carrier gas &
thermal conductivity
detector.

Carlo Erba C/N gas chromat-
ograph equipped with
combustion & Cu reduction
columns, He carrier gas& a

thermal conductivity detector.

Exeter Model CE-440
Elemental Analyzer, Cu
reduction column, He
carrier gas & thermal
conductivity detector.

Inst. Maintenance

Columns renewed after
300-600 samples

Both columns renewed after
300-600 samples

Reagents Helium carrier gas Helium carrier gas

Standards 1.5 mg acetanilide Chloramine-T dried at 50°C Acetanilide
(71.09%N) for 30 min.

Calibration None: standards run as 0.05mg-1.0mg None: standards run &

Ranges recovery check. recovery check.

5 pt. calibration curve

Std. Methods 5310B,
Combustion Infrared

Calculated MDL 0.0759 mg/L 0.0615 - 0.196 mg/L 0.1 mg/L 1.0 mg/L (05 + 0.5)
L owest Standard None 0.05 mg None Not applicable
Number of splits 0/20 1/18 7/11 3/12

with >25% CV (all < 63% CV)

among replicates.

Std Ref Material None None None 91-105 (TOC)

% rec. range

CSSP spike % None None None 68-129 (DOC)

recovery

Holding Time &
Temperature

# 28 days at -20°C

# 28 days at -20°C

# 28 days at -20°C

4°C# 48hrs.




Total Suspended Solids M ethod Comparison - Mainstem L abs

VARIABLE

Sample Filtration
& Container

CBL

0.7um GF/F filtersdried
103-105 °C overnight,
pre-weighed to 10* g.
250-500 mL sample are
field vacuum filtered in
duplicate, DI rinsed.
Filters kept in Al pouchs.

ODU

0.7um GF/F filtersrinsed 3X
RGW, dried at 103-105°C for
$ 1 hr., pre-weighed to
constant 10 g. 250-1000 mL
sample are field vacuum
filtered, RGW rinsed.

Filters kept in plastic holders.

DCLS

1.5 pym GF/F rinsed 3X
w 20 mL DI, dried at
105°C for 30 min,
muffled at 550°C for 15
min. Lab filters
sufficient vol. to obtain
10 - 200 mg of residue.

DHMH

1.5 pm GF/F rinsed 3X
w 20 mL DI, dried at
103-105°C for $1% hr,
pre-weighed to 10 g.
Lab filters 50-250 mL
sample, DI rinsed.

Glassware & 100 & 250 mL plastic 500 mL & 1L plastic grad- 100 mL plastic
Cleaning graduated cylinders, uated cylinders Liquinox®, graduated cylinder
aluminum weighing pans. | w/ tap water rinse, rinsed 2X
w/ 4N HCl then 9X w/ RGW.
Method Solids dried at 103-105 Solids dried at 103-105°C for Solids dried at 103-105
°C overnight, desiccated $ 1 hr., desiccated & weighed °C for 1¥%4 hr,
& weighed t010™ g. to 10*g. All samples re-dried desiccated & weighed
Some re-dried at 103 °C at 103 °C to constant wt. (+ to 10*g. All samples
to constant wt (+ 0.5mg). | 0.5mg) re-desiccated to
Duplicates averaged. Std. constant weight. (x 0.5
Meth. 2540D mg)
Analytical Satorius® series MC1, model AT 261 Delta Range- Mettler Toledo model
Balance with auto data entry RC210S Mettler AG 204. Daily internal
Daily check w ClassS 0.1g | AT 250 - Mettler. calibration check, Class
Calibration Monthly check with range of S weights weekly.

Class S weights.

Inst. Maintenance

Service check

Balances are serviced at |east
annually by a qualified service
engineer. Class S weightsre-
certified annually

Balance serviced every
two years by a qudified
service engineer.

QC Samples

1 rep every 10 samples

1 field blank per 10 samples
1 replicate every 10 samples

1 rep every 10 samples

Quarterly SRM
Calculated MDL 2.4 mg/L 1.2-3.3mg/L 3.0 mg/L 1.0 mg/L
Number of splits 0/20 1/18 5/20 2/7
with >25% CV
among replicates.
Std Ref Material None None None None
% recovery range
CSSP spike Not Applicable Not Applicable Not Applicable Not Applicable
% recovery range
Holding Time & # 28 days at -20°C 4°C ~ 4 hrs, frozen - 20°C 4°C # ?? days 4°C # 7 days

Temperature

# 28 days




Silica Method Comparison - Mainstem L abs

VARIABLE CBL oDU DCLS DHMH
Sample Filtration | Vacuum, 0.7um G F/Fin Vacuum, 0.7um G F/Fin field Vacuum 0.7um G F/F Vacuum, 0.7um G F/F
& Container field, triplicate 125 mL HDPE. (TSS filter infield, HD PE. infield, HDPE
polystyrene AA cups. preparation.)
Glassware Low silica glassware All plastic, except pipets. Plastic/Nalgene used Hemo-Sol &
Cleaned w/ 10% HCI, Liquinox® w/ tap water wherever possible. demineralized H,0O.
DI rinsed rinse, rinsed twice w/ 4N Washed in 1:1 HCI, Plastic isused wherever
HCI then 9 times w/ RGW. rinsed with DI water. possible.
Method EPA 366.0 Automated EPA 366.0 Automated EPA 370.1 Automated EPA 370.1 Automated

molybdenum blue
method. B lue color is
formed by the reduction
of silicomolybdate and
ascorbic acid in acidic
conditions. Oxalic acid
elim. PO, interference.

molybdenum blue method.
Blue color is formed by the
reduction of silicomolybdate
and ascorbic acid in acidic
conditions. Oxalic acid
eliminates PO,” interference.

molybdate/ascorbic

acid. Blue color formed
by silico-molybdate +
ascorbic acid in acidic
cond. Oxdic acid elim.
PO, interference.

molybdate/ascorbic

acid. Blue color formed
by silico-molybdate +
ascorbic acid in acidic
cond. Oxdic &aid elim.
PO, interference.

Instrumentation

Technicon TrAAcs-800;
800 nm filter photometer

37°C Heating Bath
50 mm flow cell

1/94-12/95 SIC continuous
flow analzer

1/96 on: Skalar SANP"S,
810nm w auto background/
matrix correct (1010nm filter)

75 mm flow cell

Technicon AA |1

660 nm with 15 mm
flow cell

Technicon AA [l w 15
mm x 2.0 mm flowcell

Inst. Maintenance

Rinsed w/ DI and SDS for
10 min. after analysis

Rinsed w/ RGW for 30 min.
after analysis.

1/wk: Cartridge cleaned w/ 0.5
N NaOH for ¥2 hr., RGW for
% hr., flow cell aligned.

Rinsed w/ DI water
daily.

Rinsed w/0.5 N NaOH
for Y2 hr. weekly

Rinsed w/DI for 30-45
min. after analysis

Reagents Oxalic, H,S0,, ascorbic Oxalic, H,SO, & ascorbic Oxalic, H,SO, & Oxalic acid, H,SO,,
acids, ammon.molybdate. | acids, ammon. molybdate. ascorbic acids, ammon. | ascorbic ecid,
I sopropanol baseline ASW wash water. molybdate. ammonium molybdate.
ZOE') Sn’. Naogowash Water- | FEpe in H,S0, & ascorbic DI water wash
N 2504 acid steol wetting agent
Standards & Na,SiFs dried @ 45°Cin Sodium metasilicate nona- Na,SiO; - 9H,0 in DI Sodium Silicate
blanks DI H,O hydrate (Na,SiO5 - 9H,0) in H,O (Fisher)
ASW matrix water.
Calibration 0.281 - 2.10 mg/L 0.023 - 1.169 mg/L 0.1-10.0 mg/L 1-5mg/L
Ranges
Calculated MDL 0.01 mg/L 0.0000 - 0.0013 mg/L 0.1 mg/L 0.000- 0.10 mg/L
L owest Standard 0.281 mg/L 0.002 mg/L 0.1 mg/L 1 mg/L
Number of splits 1/20 1/19 11/19 0/18
with >25% CV
among replicates.
Std Ref Material None None 84-112 100-105
% recovery range
CSSP spike % 91-97 81-109 93-102 90-101

recovery range

Holding Time &
Temperature

# 28 days at 4°C

# 28 days at 4°C

# 28 days at 4°C

# 28 days at 4°C




