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CBOD

m Hydrocarbon Oxidation
= [nhibits Nitrifying Organisms
NOD =10]D,

= The Amount of O, used
to Decompose Organic

Matter through
Oxidation

m CBOD and NOD

= Protein Degradation
2 NH3, NO2, NO3

m Empirical Test
s Method Defined Parameter



The Mechanics are
Simple:



Measure a sample-



Measure
Dissolved
~  Oxygen




“Bake” @ 20°C
for 5 days




Measure
Dissolved
~  Oxygen




The Devil’s In
the Detalls



Sample Recelpt &

Assessment
m Received at=<6° C
m 48 hour holding time
m pH range: 6.0 - 8.5

m No Residual Chlorine

= Na,SO; to remove
= DO NOT ADD EXCESS!



Reagent Preparatii e
= Prepare per Method \ =

= Dilution Water N Pal
Temperature: 20 = 3°C v

m Saturate by shaking
or aeration

= Use until DO depletion
exceeds 0.2 mg/L

= 24 hours recommended




Sample Preparation

m [emperature : 20+1°C

= How many dilutions?
= “several” - More than a few

. : A gmall number
= Nutrient Requ”'eme@].n sisting of a number

= >67% sample requires gaelitierl not very

i o many
nutrients *Five recommended for

m Aerate Sample  ynknowns



Sample Preparation
m Seeding
= What is it?

= Use when samples were known to be
chlorinated

= Add measured amount to BOD bottle
m Determine Initial DO

m DO >9 mg/L - Supersaturation
m Stopper Container

= No Air Bubbles
= Water Seal



QC Criteria

m Blanks

= Dilution - Uptake <0.2 mg/L (0.1 mg/L
preferred

= Seed Blank — Uptake 0.6 — 1 mg/L
s GGA — 198 + 30.5 mg/L

m CBOD have lower recoveries



Sample Results

m Samples
= At least 2 mg/L depletion and
= 1.0 mg/L residual

m Calculate all Dilution Results meeting
criteria

m Report an average of all results that:
= Meet the Depletion and Residual Criteria
and
= Dilution Series does not Exhibit Toxicity



Records to Review

m [ransmittal Form from Field
= Verify date and time of collection

s Sample Receipt Records
= Verify Acceptable Receipt Temperature

s Reagent Records

= Verify Dilution Water Preparation
= Verity GGA Standard Receipt
= Verity Reagent Receipt



Requested Analysis/Preservation/Bottle Type

Project Name: ¢« . 0F09 ogl< ‘—3 g E |z T |z o 2
Project Location: Ccort 5. ~ 5] °|% 81938 |S 5 5 | v |3 c':; =
Client: _tcon Co. oxl=2lgZlgs |v |2 [# |# |2 1K
Data Setld; (L-CA OFO5 SCTL f,n,-g ;"ZE, éézafémg’ﬁ 2wl 8wl 8w %&‘ gﬁ :
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Storage Container Description: |&Y .  coo\er

Transportation to Lab Description:

To ot~

Forcronnesx

Relinquished By: f—

Date: givtlo%S

Time: (5S

Received By, <~ ) —>r———Date3 |9 0" Time: |4 80



[ LabID | FieldID | FieldID | FieldID |
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Task: !

Run on a YS! Model 57 Oxygen Meler, sers 110803

Client: | _ with a YS! 5905 BOD Probe, Ser# 059862,
Data Set Id.: LCL0705 incubated in Revco BOD Inc Ser# PO1K-475749-PK
EET: 1 Page:13 S Day BOD & 20 deg C
Tield 1dentiication Information Time of Tune of
Depth Code Date Bottle Volume Initial Anahysis Final Analysis
Collection Repitition receivedat | Number Sample DO Do
LabID#|  Station Date Time | |Containes Laboratory (ml) (HH:MM) (HH:MM)
glw/glu | 3 | _(0 139 w44 | 432 [H4e
i | Pocet [180@ [304°C | | |oprad 34894,
Lab Bik 4.3 | 300 |3.9% 1.90 |
G1477 | mdBK | o7n12i05 | 1330 nwars | omaos | (F | 1.30 .25
G1a78 | MB6 | 071205 |1030] S | 1| wpme | 071205 | (O.H 3.33 3.15
G1479 | MBs | omn20s_ 1100 B 1| e | om2os | ¥ | | | 6-90 .73
G1480 | MB3 | 0205 1130 S |1 smpere | o7izns | 3.5 310 3.9t
G481 | MBS | 07205 1146, B | e | omi2es |HF 2 {330 \ 152
G482 | MBI | 0712005 [ 1200 S 1 wenwes | 070205 | 1O/ 3.0 $.00
Gl4s3 | wMBI | omos (1220 B I e | 071205 | 2.5 6.%) 6.2
G1484 128 071205 [ 1231 M | 1| wagmoe | 0702005 | OO .15 5.10
G1485 L2s ! omizos 1as7| M |1l weom | 01205 | /0.2 | 6.6 4.03
G486 L22 071205 isaz| M | npnors | 07205 | 1 17.50 548
1| Grasz 120 | 0712405 1627 M1 wguoe | omzos |12 B ERA %.0% L\-L
- cc2 porc«~13.3§ & |21.2:C P (Mﬁk\ﬂ::g{?
Giags | 115 | oma0s 11706] M 1| wennee | omzos [Hb.7 1350 A
G1489 | tpzi | 0712005 | 1735 M | 1 | seaumee | 0712005 | 10O 1599 3.04
G490 | tezi | omimos 1737 M |F2| vieee | 07205 | 11 G Q.11 3. b
| A U B N o g2 ¢, 4, R A 1 1a1 | ¢~ |




w

ooee N

10

12
13
14
15
16
17
18
19
20

21

G1480 | MmB3 130 S |1 wpes | 071205 | 3.5 310 3.4
Gu4sl | MB3 | 071205 1146, B 1 wpere [ 071205 4¥.2 1{#70 \ 152
G482 | MBI | omams |1200] S |1 wmemwe | 071205 | 10/ 3.20 $. 00
Gl4gs | MBI | 01205 [1220] B |1 e | 0205 | 2.5 6.%) 6.2
G1484 128 071205 [ 1231 M | 1| wagmoe | 0702005 | OO .15 5.10
G1485 L2s | omzes 11457 M | 1| wewe | 01205 | 10,2 | 6.6 4.03
G1486 L22 071205 s m | g | 07012005 | 11 17.50 548
il Giasr | 120 | omwes L1s27| M |1 g | omnaes (2.1 B ERA %.0% k\-L
- cc2 pore= 338 & |24.2:C e r._,‘p‘::{g??
Gi4ss | L5 | 02205 | 17.06] M | 1| e | omn20s | 462 1350 3Y
G1489 | tpzi | 0712005 | 1735 M | 1 | seaumee | 0712005 | 10O %.99 3.04
G1490 | wezi | omimes [ 1737 M |F2| g | 0m1205 | 11 G a.11 3.4 "
Gl491 | w1 | omn20s ! 1813] M | 1| e | omn20s |43.6 | W 3. 3% N 3947 |isio
|
|
cal3 l o I - Do rced|350@ 23.5°C | 1500 PO feud "'\Ulg%
Do not: burn. spindle or mutilate! Analyst] AR 4> - AY. b - A 4> -
Date| 3/13j054> ~  |31\31p5P - BTN IS s
Time[t2 W B 42 - (SO0 42 * 1519 42 -

Notes




Records to Review

= Incubator Logs
= 20£1°C on each test day (5 days!)
m Calibrated Thermometer

m DO Calibration

= Standard Type(s)
= Initial and Continuing




Temp not

Monitored on

all 5 days of
incubation

Frequency: ﬁy when in use

Range: 20 +- 1 -
Manufacturer Serial Humber

REVCO BOD Incubator PD1K-475748-PK

2/1e8/2003 10.3 G REVCO BOD Incubator PD1K-4TE740-PK
eMvi2003 10.4 G REVCO BOD Imcubator  PD1K-4TE740-PK
2/18/2002 10.4 G REVCO BOD Imcubator  PD1K-4TE740-PK
2r21/2003 201 SM REVCO BOD Imcubator  PD1K-475740-PK
T2r2003 =P 4.4 MTC REVCO BOD Incubator  PD1K-475740-PK
7i114/2003 =>18.4 G REVCO BOD Incubator  PD1K-475740-PK
FMB2003 204 GM REVCO BOD Imncubator  PD1K-475748-PK
FMB2003 20.0 S5M REVCO BOD Imncubator  PD1K-475748-PK
78520032 20.5 GM REVCO BOD Imncubator  PD1K-475748-PK
FTI2003 204 AH REVCO BOD Imncubator  PD1K-475748-PK
2/14/20032 201 GM REVCO BOD Imncubator  PD1K-475748-PK
LM1O2002 20.0 S5M REVCO BOD Imncubator  PD1K-475748-PK
2M15/2003 20.0 S REVCO BOD Incubator  PD1E-4TET48-PK
M3 2004 19.8 AH REVCO BOD Incubator  PD1E-4TET48-PK
20472004 19.6 AH REVCO BOD Incubator  PD1K-4T57T48-PK
252004 19.9 AH REVCO BOD Incubator  PD1K-475748-PK
2852004 19.8 SR REVCO BOD Incubator  PD1K-475748-PK
HOr2004 19.9 SR REVCO BOD Incubator PD1K-4TE740-PK
2102004 19.8 AH REVCO BOD Imcubator  PD1K-4TE740-PK
2M11/2004 19.9 AH REVCO BOD Imcubator  PD1K-4TE740-PK
2122004 19.8 AH REVCO BOD Incubator  PD1K-475740-PK
2132004 19.9 AH REVCO BOD Incubator  PD1K-475740-PK
21852004 19.9 AH REVCO BOD Incubator  PD1K-475740-PK
2172004 19.7 AH REVCO BOD Imncubator  PD1K-475748-PK
2/18/2004 20.0 AH REVCO BOD Imncubator  PD1K-475748-PK
2192004 19.9 AH REVCO BOD Imncubator  PD1K-475748-PK
2/23/2004 19.9 AH REVCO BOD Imncubator  PD1K-475748-PK
2i28/2004 201 AH REVCO BOD Imncubator  PD1K-475748-PK
/28,2004 20.0 AH REVCO BOD Imncubator  PD1K-475748-PK
2272004 202 AH REVCO BOD Incubator  PD1E-4TET48-PK
2004 19.8 AH REVCO BOD Incubator  PD1E-4TET48-PK
3452004 20.0 AH REVCO BOD Incubator  PD1K-475748-PK
Ie2004 204 AH REVCO BOD Incubator  PD1K-475748-PK
Iar2004 20.0 AH REVCO BOD Incubator  PD1K-475748-PK
AMTI2004 203 AH REVCO BOD Imcubator  PD1K-4TE740-PK
AMa82004 20,2 AH REVCO BOD Imcubator  PD1K-4TE740-PK
AM92004 201 AH REVCO BOD Imcubator  PD1K-4TE740-PK
222004 19.9 AH REVCO BOD Incubator  PD1K-475740-PK
232004 20.0 AH REVCO BOD Incubator  PD1K-475740-PK




Records to Review

s BOD Worksheets

= Date and Time of Initial Set Up
= Date and Time of Final Reading

= Records of pH, residual Chlorine and
Temperature Checks

= VVolumes of
m GGA
m Seed
m Blank
m Samples
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Task: !

Blank

Run on a YS! Model 57 Oxygen Meler, sers 110803

with a YS! 5905 BOD Probe, Ser# 059882,

No Seed incubated in Revco BOD Inc Sert PO1K-475745-PK
Supersaturation? Temp EDLECLLILL — —
problem T | e e | | e ||
No standard or reagent links = _Lsorsoy () (HHAND (HHMM)
pH check?? 3 | & |39 wap | 332 40
Residual Chlorine? Porwt [F50@ [MuC | | looed BI04
Lab Bk - 9.3 1 300 [31.9% 1.90 |
G1477 | FRdBK | 071205 | 1330 s | omnzos | (F | 1.30 .25
G1a78 | MB6 | 071205 |1030] S | 1| wpme | 071205 | (O.H 3.33 3.15
G1479 | MBs | 07205 1100 B 1| g | 07205 | ¥ | 690 6. 72
G1480 | MB3 | 0205 1130 S |1 smpere | o7izns | 3.5 310 3.9t
st | wes | omzes 1i46) B || ngnee | o725 | 4F 2 {330 \ 152
G1482 | MBI | omaos |1200] s | | ngmes | 071205 | 10/ 3.0 $.00
Gl4s3 | wMBI | omos (1220 B I e | 071205 | 2.5 6.%) 6.2
G1484 128 071205 [ 1231 M | 1| wagmoe | 0702005 | OO .15 5.10
G1485 L2s | omzes 11457 M | 1| wewe | 01205 | 10,2 | 6.6 4.03
G1486 L2 0mes s m | npnors | 07205 | 1 17.50 548 L
1] GI487 120 | 0m20s | 1627) M |1 e | 071205 | (2.1 36T %.0% \

-_“‘ccz ) .porca'{'a.sg & [.2¢ e r._,‘p‘::{g??
Gi4ss | L5 | 02205 | 17.06] M | 1| e | omn20s | 462 1350 3Y
G1489 | tpzi | 0712005 | 1735 M | 1 | seaumee | 0712005 | 10O %.99 3.04
G490 | tezi | omimos 1737 M |F2| vieee | 07205 | 11 G a.11 3.4 "

| P U B N o g2 ¢, \J./ R A 1 1a1 | ¢~ |




Records to Review

s BOD Worksheets

= Initial and Final DO Readings
= Analysts’ Initials
m Links to reagents receipt/preparation



BOD

METHOD # SM 52108 (20"edition) ANALYST INT.BZ
D.0. READING FIM. B

DATE IN: 2/09/06 (@ E00 METER CALIBRATION

DATE OUT-2Ad 06 (@K SEED CORR. FACTOR (X7YxZ) 1" DAY 5% DAY

BODYCBOD= Z-AMN>100 BOD CBoD (1) 26°C E&mgll  222°C EAmgl
ACCURACY: Er4 goxx (B4.6-115.4) ‘ (21 2orC Eqomgll 2K “C £S5 moil
PRECISION: L2 % R5D
[y 2 D0, + O 14142
Equipment:  SOB

Mutr. Pillow lot # 24077 exp.dt 308

LABID # ‘I-':rEEFL F.'-E:T. 'E[‘_E-_
mg/L
3 o
Seed 7 55 | £80 BosossEqR| G4 | 330 | 4R4 2
Seed i &7 M pososkes ol | M .65 455 =0
GG std . cg | £80 an |ama | 4
GG std z 51 | E& ar |ans |m 4
,Q
gzoss Aol g0 | &7% e |wo f367\ |w |5z |4
I E 6l E76 7az | oga ([0a4 4
icl| s 62 | &72 757 | 1S 03 4
g2oss  Jc| 20 c4 |&£7m e oo\ | = w |54 |a
ic| 40 65 | £80 7ar (33 | | 4




* mil Na;50: per 100 ml sample

Duplicate precision D # & dd

(1) FEmgrL (2) PO mgL (<20%:)

icls 62 |&72 757 | s \E/ 4
g2ss  Jo| 2o g4 | &7 77 oo\ | L& w |654 |4

ic| 40 65 | 820 2 IEER R 4

ic| 5o 61 | g£2 7w N/ |os 4 + Mikatant
gxosr  Jo| 20 o | e 743 (124 ) |30 w |ez |4

ic| a0 A £48 e | zar | as 4

ic| 5o 74 | &Er 464 | 353 |35 4 + Mofatent
ezss Jc| 2o 7 |z 67 @ 63 w |ez5 |4

ic| 40 7% | g5 626 | zz8 |4 4

ic| 5o g4 | 827 N E R E: 4 + Mofatent
ceeap JC| 8O gz | &£z 765 | W 07 4 + Mitatant
DW g1 | gs2 555 | OF 0
wEs JC (0s
wes ZkJ
er UG 4
s20s8 JC a0



DM Do | me

Seed Calculation: s
F=2+5 =0.4 T |. zc T ngn |
Besfire:
. i 2
Avg depletion=(2.68+2.98) +2 =2.83 RS foetup [Remina
LAFLILA FESIUTE LS. [=tl ) R endin
GGEA ID: Eetors
' o |Fead: < +/15/0F >1 coo|xyz |Fna [l
[~ Fendings
Result {(mg/L BOD) = (100(01 - D2) - (Y f)iF
Wihere: Y = Average of 51, B2 and B3 and
Reported
Sample | Seed Do Vi Waie
Lab ID Commenis pH{pH u)| Botile # |Sample iml)] (%] {mL} [Initial DO Final DO Dugn imgiL) [mgiL)
O it ek +
O it ke - £
Blank i £ 300 8% | 45
O bt et innitim: nadad
O e Cameke +
Blank - 34 300 M | 4=
Ottt et innitim nided
O it ek + .
Seed Control (B:)| Dot cans. 3 ] b 3% ez zes
[Ebwarsdzo s
O bt et innitim widad
Ottt ek +
Seed Control (Bs)| Dovsts cans. + ] b 8% | 59%| 298
n—ldnﬂﬂ': e -
OHeritasan nnizx- nidad
O e Cameke +

seedconii 9 | 2w | 100[(98.94-4.84)-(279*.4)]1.67

GGA Standard | Dlossies ceas. 18 & 1.eF 4 3 |as4| 415 |15t00

GGA Standard | Olovsesces. 05 ] .67 o 19 | 5.02 | =95 |1e9.00




Lab ID
Q8048

Dl |

Comments

B ciirirm Crusck +
Dlcavierive Chses -
Evsiuiresi b v
Dlrarinziteon innitau addea

DOlrasttzaton bt asea

Bl crviorirm chsck + Tla S,
Dleviorive chscic -

BEvumesi m xrc
Dlrawitzation Ikt asdea

Eﬁ'rmuﬁuﬂ.t
Dlcavierive Chses -
Evsiuiresi b v
|:|rnrl.unm InfilEGT added

[N —
Dleviorive chci -
BElvvamesd o 2o
Dlrawitzaton it ez

Sample | Sample | Seed DO | Calculated | Reported
pH{pH u)| Bottle# |  (mI) (%) (mL)} [Initial DO| Final DO| Duglefion |vake [mgL) | Value (ma)
it 3 { i 8.92 | #.00 \1.92) #£.20
efo | 30 b 2 L | 887 | a2 | 2752090 | g6.00

sl 9| 3| 2 |89 |4.82|412]99.60]90.2
34 & 25 A 8.9 | 4.94 | 4.05411.
670 i 14() &0 i 9.03 4.97| 4.0¢| 5.80 | .50
ho | 485 | 94 1 | 8% |57z 312\ 210/ 11.7
106 3 { A 389 |e.sz| 226 | 1.22
660 19 b A 9.00 |554 | 34| 117 | 1.21
108 9 3 2 M0 427|482 123
| # | 2 AN\|e.e5| 2.55| 5.67
.@ 135 | 150 | 40 L 1383|541 |412] 598 | 6.00
19 | 489 94 :£ 18/ 2.gg | #10| €.28
M 3 | £ 848 4.92| 2.35 oo\ 2292
peo | 147 b b i 8.14 271 5.-%1'143_495 141.00
13 | 9 3 2 | 808 {(o0.50)| % 00
169 (] 25 4 8.0 | o0 f1.25\) 047
60 | 1H 150 50 4 M | .90l .21 [Jore | 0.22
106 | A8 % i 8.0 |e.#5 N\L.24/ 0.22




[Task:
Client:

Run on a YS! Model 57 Qxygen Meter, Ser# 16803

with a YS! 5805 BOD Probe, Ser# 059882,

Data Set id.: LCL0705 incubated in Revco BOD Inc Ser# PO1K-475749-PK
EET: 1 Pajge:l.’: 5 Day BOD & 20 deg C
Field Identification Information Time of Time of
Depth Code Date Bottle Initial Analysis Final Analysis
Collection Repitition received at Number DO DO
Lab ID # Station Datc Time | JContaine: Laboratory (HH:MM) (HH:MM)
,
gl | 3 139 e | 332 440
. ) Do read NG C | oo read 3.‘19—10635
Lab Blk . 9¢.3 3.9F 3.90
1| 61477 | rmaBk | omi2/05 | 1330 e | o7n20s [ (P 1.30 4.25
2| _Glars MB6 | 0712/05 [ 10301 S | t| wapwes | 0712005 | 1O M 3.33 3.15
3| G479 MBS | 071205 _ 1100 B | 1 | wpwuore | 07205 | ¥/ | 6.90 .2
4| _Gi1480 MB3 | o205 1130 S |1 mpeee | 071205 | 3.5 316 3.4t
5] G148l MB3 0712005 1146 B 1 weieee | 021205 |H4F 2 #3130 \ 152
6| G482 MBI 071205 [ 1200| S ||  weumes | 07112005 | 10/ 3.0 $.00
7| _G1483 MBI 071205 | 1220| B |1 sagawws | 0712005 | 2.5 16.%) 6.2
8| Glags | 128 071205 | 1431 | M | 1 | wrwioee | 07012005 | 1 OO 3.15 5.10
9| G148s L2s ! 071205 11457 M | 1| wer | 071205 | /0.2 6.0 4.0%
10| _Gl4ss 122 omaos | isa2| m | | wngmore | o7n205 | 14 1.50 548
1| Gids7 120 omn2os | 16270 M |1 mpon | omnans [ 121 o 36T %.0% k"L
- cc2 porc«” M.2°C e (Mﬁ:g‘?
12] G1488 LIS 0m20s | 17.06] M | 1 | memes | om2005 | Hb- 2 2.0 RN
13] G1ags | rpzi | om20s | 1735 i | e | 0712005 | 100 %.91 3.04
14] G1490 | ezt | ewmiwos [ 1737 M | F2| g | 071205 | 11 G q.11 3.4
150 _G1491 |  LwI 07/12/05 | 18:13| M | 1| wgmmw | 07/12/05 43.G B 3. 3% — R 1510
16 B
171




LabID  Vol{ml) Initial DO Final DO Depleticn BOD mglL
glu & 7.80 372 2085
lab blank 300 7.57 78 1 0.07
G1477 300 9.3 0.25 I 0.05
G1478 300 B.38 8.15 : 0.23
51478 300 B.5 8.28 : 022
51480 300 B.18 7.01 0.25
51481 300 7.7 7.52 0.18
G1482 300 8.5 8 . 0.5
51483 300 8.81 8.28 ] 0.53
G1484 300 7.15 5.1 ; 205
G1485 300 5.06 408 , 288
51488 300 7.5 5.48 ! 202
G1487 300 BT 8.07 . 0.8
51488 300 5.5 7.18 . 1.32
G1480 300 500 7.04 i 1.05
51480 300 7.21 1.9
51401 300 B.38 7.67 0.41

More Dilutions??




Tricks of the Trade

m Verify Adequate Documentation

m Verifying Method Compliance

= Interview the Analyst(s)

m Proper Sample Preparation?

= Residual Chlorine Removal & pH
= Aeration and Temperature

= Appropriate Number of Dilutions

= Dilution Technique and Seeding

= Calibration



Tricks of the Trade

m Verifying Method Compliance

» Interview the Data Reviewer

m Acceptable QC

= Blank acceptability
= GGA acceptance

m Proper Sample Assessment
m [oxicity Assessment

m Proper Data Reduction

m Proper Reporting
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Question

Samples must be analyzed within 36 48urs of collection.
Sample pH isn’t important. 6.0 —8.5

Samples must be free from residual chlorine.

Use Sodium sulfate ) dechlorinate samples

You can prepare and store dilution water for 72 h24rs
Samples must be warmed to room temperature 20 £1°
How many dilutions must be prepared?

You can have a 100% dilution Nutrients & Seed

All samples must be seeded

What is an acceptable residual in a laboratory blank?

When analyzing CBOD, the GGA standard may be outside
the £30.5 mg/l criterion

The reported result must be the average of all dilutions






