16 Riep oot - RESUL ONE LAB:NATIONWIDE, )b
- Collected dateftime: “01/03/19-08:00 11058203 " ‘
Calculated Results
Result (wet) RDL (Wet)  Result {dry) RDL (dry) Qualifier Dilution  Analysis Batch ~b
Analyte mglkg mg/kg mg/kg mg/kg date /time -
Organic Nitrogen 248 5.00 41300 833 1 01/09/2019 1413 WG1220476 Tc
Gravimetric Analysis by Method 160.4/2540G 335
Resuit Qualifier Dilution . Analysis Batch
Analyte % of TS date /time 4 C
Volatile Solids 69.0 1 01/08/2019 16:59 WG1220384 .
5
Total Solids by Method 2540 G-2011 Sr
Result Qualifier Dilution  Analysis Batch -
Analyte % date / time Qc
Total Solids 0.600 i 01/05/2019 12:29 WG1219564
"Bl
. o
Wet Chemistry by Method 350.1
Result (wet) RDL (Wet)  Result (dry) RDL (dry) Qualifier Dilution  Analysis Batch e Al
Analyte mg/kg mglkg mg/kg mg/kg date / time
Ammonia Nitrogen ND 5.00 ND 833 : 1 01/09/2019 14:13 WG1220476 3
Sc
Wet Chemistry by Method 4500NOrg C-2011
Result (wet) RDL (Wet)  Resuit (dry) RDL (dry) Qualifier Dilution  Analysis Batch
Analyte mgrkg mg/kg mg/kg mg/kg date / time
Kjeldahl Nitrogen, TKN 248 20.0 41300 3330 J3J5J6 1 01/07/201912:33 WG1219884
Wet Chemistry by Method 9056A
Result (wet) RDL (Wet)  Result (dry) RDL (dry) Qualifier Dilution  Analysis Batch
Analyte mg/kg mg/kg mg/kg mg/kg date / time
Nitrate 16.6 1.00 2770 167 1 01/09/2019 16:16 WG1220342
NG i S0 i 0 IND 00 ENDE e TR s T i i0108/2019 I WE1220342.
Phosphate as P 174 1.00 2910 . 167 01/09/2019 16:16 WG1220342
Mercury by Method 7471A
Result (wet) RDL (Wet)  Result {dry) RDL (dry) Qualifier Dilution  Analysis Batch
Analyte mg/kg ma/kg mg/kg mg/kg date / time
Mercury ND 0.0200 ND 3.33 1 01/07/2019 08:53 W61219876
Metals (ICP) by Method 6010B
' Result (wet) RDL (Wet)  Result (dry) RDL (dry) Qualifier Dilution  Analysis Batch
Analyte mg/kg mg/kg mg/kg mg/kg date / time ~
Arsenic ND 0.200 ND 33.3 ) 01/0'](2019 15:41 ‘ nWG1219804
Cadrmium:: - . il A NDY ©70.0500 1 oND. o833 g0l - WG1219804
Copper 219 0.200 365 333 1 WG1219804
Lgadi o A L O 00800 18T S 833 B L) - WiG1219804
Molybdenum ND 0.0500 ND 8.33 A Q1/O'7/ WG1219804
Nickgl. . o i s N R0 N, B8R L o701 Sl We1219804
Selenium o ND 0200 ND 333 1 0107/2019 15:41 61219804
BG G e TRR0 e BEI0T  B3B e A WG1219804
L AGGOURT: T egeen L e - oaremive. o
:'Ciiy'cffsésder,wizvrp' T : : ©2019 : ‘ 11058203 O1INSA7:01 ©- . 50f15




Biosolid P,alhegcd Worksheet

Class B Fecal Coliform

Liquid sample < 7% solids, for solid samples see p 138 of Whitehouse Vianual 1999 edition
Membrane filter, S 9222 D ' '

c L
Sample location b'? #/ Date 5-3 0-14. Sample Time_ |3 0¥
Analyst T'??} i Incubator Time IN_1229  OUT __ (Hep 5 -3)19

Dilution A:To 99 ml of sterile dilution water add ml of sample = 0,01 m! original sample / m)
Dilution B: To 99 ml of sterile dilution water add 1.0 | of dilution A = 0.0001 mi original sample / mi
Dilution C: To 99 ml of sterile dilution-water add 1.0 m of dilution B = 0.000001 m! original sample / ml

Filter Number Volume and Dilution ml of original sample
Filter | . 1.0 ml dilution A ‘ 0.0t
Filter2 10 ml Dilution B 0.001
Filter 3 1.0 ml Dilution B 0.0001 ——
Filter 4 10 ml Dilution C 0.00001

If needed adjust volumes and dilutions to produce 20-60 colonies per membrane flter
Use the same counting rules that apply to effluent Fecal Coliform

Calculations of total solids see SM 2540 G.

CFU/ gram = Colonies Counted Note: Test fails if
ml of original sample * % total solids as decimal CFU/gram >2,000,000
Filter 1 CFU/ gram = Z’ ) :
i TR e, | 467
Wl obta e

A0
0.001 x(,0tHe
D '

Filter 2 CFU/ gram

i

Filter 3 CFU / gram

[

0.0001x(, oy 4
i = MD .
Fxltcr4CFU/gmm— _
: o.oooou(.m)?z., 3 AD = froT

PETECTED

References: Standard Methods for the examination of Water and Wastewater
18 th Edition

Environmental Regulations and Technology, Control of pathogens and V;tftor attraction in
Sewage Sludge. (Whitehouse Baok) Page 103-104, 1992 edition, pp.138-138,1999 edition

£

Revised 3-01



Biosolid Pathegen Worksheet

Class B Fecal Coliform

Liquid sample < 7% solids, for solid samples see p 138 of Whitehouse Manual 1999 edition
Membrane filter, SM 9222 D s '

[4 r
Sample location D 1 2 Date 5’30’/3. Sample Time__ | 3 ¥2—

Analyst 4{—()} _ Incubator Time IN l¥ (2. OuT QM 5"3"1?

Dilution A:To 99 ml of sterile dilution water add lml of sample =
Dilution B: To 99 m| of sterile dilution water add 1.0 ml of dilution
Dilution C: To 99 m of sterile dilution-water add 1.0 m| of dilution

0.01 ml original sample / m]
A= 0.0001 mi original sample / m}
B =0.000001 mi original sample / m]

Filter Number Volume and Dilution ml of original sample
Filter | - 1.0 mi dilution A , 0.01
Filter2 . 10 ml Dilution B 0.001
Filter 3 1.0 ml Dilution B 0.0001
Filter 4 10 ml Dilution C 0.00001

If needed adjust volumes and dilutions to produce 20-60 colonies per membrane filter
Use the same counting rules that apply to effluent Fecal Coliform

Calculations of total solids see SM 2540 G.

CFU/gram = Colonies Counted ' Note: Test fails if
ml of original sample * % total solids as decimal CFU/gram >2,000,000
Lo
Filter | CFU/ gram = 4 = (0,752, 659

00Ix(, oy &6

MD

0.001x( , o) fe¢

M

0.0001x( . prge

Filter ¢ CFU/ gram= _ M'D . MD

0.00001 x (- pp ¢

Filter 2 CFU/ gram

K

Filter 3 CFU/ gram

li

Mo
PETECTED

v

References: Standard Methods for the examination of Water and Wastewater
18 th Edition

Environmental Regulations and Technology, Control of pathogens and Vector attraction in
Sewage Sludge. (Whitehouse Book). Page 103-104, 1992 edition, pp.138-138,1999 edition

Revised 3-01



Zo(4 ~|
Specific Oxygen Uptake Rate

-

_ SOUR
| - » o BB e .
Date5- 3019 Sample Location D' S "Lﬁl Temperature 25.15 " C
Time {55 0 pm | I
6 ]
5 e S
4 = ——e
5 =
g,
i
i
2
1
0
Time 1 2 3 4 5 6 i 8 . 9 10 11 12 13 14 15 16
p.0.576 5.5 63 5y 44 Yo o5 vy Yo 7.8 37 34 34 36 2y 3333

. o ' () o
Begin Temp —2-#/—-—&;_@ Average Temp 25.158 % , “End Temp 2. 7 Ce
78 Zs.9°c |

Enter D.O. readings at each elaﬁsed minute on the graph. :
Graph the data and determine the time period where the slope is constant with a best fit line. |
"Use the first and last D.O. reading from this constant slope portion of the graph in the OUR formula,

Oxygen Uptake Rate (OUR) (S.M. 2710B)

OUR mg O, /L/hr = Begin Dissolved Oxygen - End Dissolved Oxveen * 60
Elapsed Time

OUR = 5(" mg/L, - 9'5 mg/l * 60 = %6 mg O,/L/hr

I 6 Minutes




‘Spécfﬁc Oxygen Uptake Rate (SOUR)

1. SOUR mg O,/hr/g = OUR mg O, /L/hr
ik % Total Solids * 1000 g/L,

Note: enter total .solids as a decimal, see S.M. 2540 G

: /
SOUR = _5?' o _mg O/L/hr = 44 7?m207/hr/g
1§ ¥ 1000 gL -

Temperature Adjustment

SOUR @ Average Temp * Adjustment, or correction factor = SOUR. @ 20° C

T oy 18- 349 mg Oy/hr/g @ 20° C
@.25.15 °C o |

-

Note: See adjustment formula and correction factors on the next page.

Brett Ward
Municipal Technical Advisory Service



Specific Oxygen Uptake Rate
Temperature Adjustment

SOUR is determined at the digester’s ambient temperature and then adjusted as follows.

SOUR@20°C = SOUR @ Ambient Temp. * A @Antic s

Where A = 1.05 above 20°
= 1.07 below 20°
These factors are good between 10°Cand 30° C
Simplified
SOUR @20° C = SOUR @ Ambient Temp. * Correction

Correction = A (20-Ambient Temp)

~
Temp® C Correction
10 1.97
11 1.84
12 : 1.72
13 1.60
14 1.50
15 1.40
16 , 1.31
17 - 1.22
18 - 1.14
19 . 1.07
20 1.00
21 0.95
22 0.90
23 - 0.86
24 0.82
25 0.78 —
26 0.75
27 0.71
28 0.68
29 0.64
30 0.61

Municipal Technical Advisory Service
Brett Ward



P

Specific Oxygen Uptake Rate
SOUR

Date_S;LB:Lﬁ_Sample Location D/ ( £ 2 Temperature 252 ¢
Time 1295 pm 2 —

Oissolved Oxygen
w

0
Time 1

9 10 11 12 13 14 15 (06

2 3 4 ] 6 7 8 | ; |
p0. 96 3 40 3.8 34 35 3.4 23 3. 302929 2¢ 2.5 24 2.3 2.2

252%

v —

, ° o
Begin Temp Z 5 | C Average Tem End Temp 25.3 <

Enter D.O. readings at each elaﬁsed minute on the graph. .
Graph the data and determine the time period where the slope is constant with a best fit line. |
‘Use the first and last D.0O. reading from this constant slope portion of the graph in the OUR formula.

Oxygen Uptake Rate (OUR) (S.M. 2710B)

OUR mg O, /L/hr = Begin Dissolved Oxygen - End Dissolved Oxygen * 60

| Elapsed Time |
L{f'é meL- L: L La*60= 7.0 mg O,/L/hr

i é’ vMinut.es

OUR =




é pecific Oxygen Uptake Rate (SOUR)

1. SOUR mg O,/hr/g = OUR mg O, /L/hr
% Total Solids * 1000 g/L

Note: enter total .solids as a decimal, see S.M. 2540 G

SOUR=_ 7.2 me O = *CEY o0 /hre
ole( *1000gL

Temperature Adjustment

SOUR @ Average Temp * Adjustment, or correction factor = SOUR @ 20° C

"/5"/ mg O,/ hr/g *-7s/= ’ 37?
@_25.2 °C

mg O,/hr/g @ 20° C

-

Note: See adjustment formula and correction factors on the next page.

Brett Ward
Municipal Technical Advisory Service



Specific Oxygen Uptake Rate
Temperature Adjustment

SOUR is deterrrﬁned at the digester’s ambient temperature and then adjusted as follows.

SOUR@20°C = SOUR @ Ambient Tgmp; ¥ A @-Anbica )

Where A = 105 above 20°
= 1.07 below 20°
These factors are good between 10° C and 30° C
Simplified _
SOUR @20° C = SOUR @ Ambient Temp. * Correction

Correction = A (0-Ambicut Temp)

~
Temp® C Correction
10 1.97
11 1.84
12 : 1.72
13 1.60
14 ' 1.50
15 . 1.40
16 : 1.31
17 - - 1.22
18 - 1.14 .
19 .- 107
20 1.00
21 0.95
22 0.90
23 - 0.86
24 0.82
23 0.78 e
26 0.75
27 0.71
28 0.68
29 0.64
30 0.61

Municipal Technical Advisory Service
Breft Ward :



Tennessee Department of Environment and Conservation - Division of Water Polluction Control

Exhibit B - Agronomic Application Rate Calculations Based on Nitrogen (N)

Revision 05/08/14

TNB021121
Nationwide Analytical Laboratories
1/3/19

SLUDGE/BIOSOLID ANALYSIS LABORATORY RESULTS

(Attached a copy of the laboratory analysis used for these calculations to this report)

TOTAL KJELDAHL NITROGEN (TKN) 41,300[mg/kg
AMMONIUM NITROGEN (NH,-N) mg/kg
NITRATE + NITRITE NITROGEN (NO,-N + NO,-N) 2,770|mg/kg

NITROGEN FROM SUPPLEMENTAL FERTILIZERS (If Appropriate) O(lbs/acre
NITROGEN FROM IRRIGATION WATER (If Appropriate) O(lbs/acre

NITROGEN FROM PREVIOUS CROP (Unless 2 is based on soil testing) 0|lbs/acre
OTHER (If Appropriate) Specify 0|lbs/acre

SELECT CROP TYPE

(SELECT ONLY ONE) YES
1 - CORN (GRAIN) EXPECT YIELD 100 - 125 BUSHELS |
2 - CORN (GRAIN) EXPECT YIELD 126 - 150 BUSHELS
3 - CORN (SILAGE) EXPECT YIELD 20 TONS
4 - SOYBEANS EXPECT YIELD 30 BUSHELS
5 - SOYBEANS EXPECT YIELD 40 BUSHELS
6- SOYBEANS EXPECT YIELD 50 BUSHELS
7- WHEAT EXPECT YIELD 40 BUSHELS
8 - SUMMER ANNUAL GRASS EXPECT YIELD 6 TONS (1 CUTTINGS)
9 - HYBRID HAY EXPECT YIELD 8 TONS (4 CUTTINGS)
10 - TALL FESCUE HAY EXPECT YIELD 3 TONS (2 CUTTINGS)
11 - ORCHARD GRASS HAY EXPECT YIELD 4 TONS (2 CUTTINGS)
12 - SORGHUM (GRAIN) EXPECT YIELD 60 BUSHELS
13 - COTTON EXPECT YIELD 1 BALE / ACRE
14 - COTTON EXPECT YIELD 1.5 BALE / ACRE

UL B OO OO L]

ST O W—

CROP TYPE (LBS N/ACRE/YEAR)| 120




VOLATILIZATION FACTORS Ky

(SELECT ONLY ONE)
1 - ARE BIOSOLIDS LIQUID AND SURFACE APPLIED?
2 - ARE BIOSOLIDS LIQUID AND INJECTED INTO SOIL?
3 - ARE BIOSOLID DEWATERED AND APPLIED IN ANY MANNER?

VOLATILIZATION FACTORS Ky =

E]E}Hr-é
»n

0.5

MINERALIZATION RATE F,,

WHAT BIOSOLID PROCESS GENERATE THE FRACTION (Fm) OF
ORGANIC NITROGEN? (SELECT ONLY ONE)

NONE (Unstabilized)
ALKALINE STABILIZATION
AEROBIC DIGESTION

ANAEROBIC DIGESTION
COMPOSING

SELECTION CHOICE:

MINERALIZATION RATE F,, =

SELECT PROCESS

J

1 SELECTED

0.3

AGRONOMIC LOADING RATE

3.6 ~ tons/acre




o Sludge Total and Volatile Solids
Total Solids see 8.M. 2540 G

Date 5 -30 -/ Sample Location D1 ¢ 7 | Sampler 775
<o

Time // so
TestTime___ (207
Weight of Dish A=_F% 2o¥p
Weight of Dishand Wet Sludge B=_ /2§ ¢S F e
Weight of Wet Shudge C= 2%. 235 Y
Weight after Drying D=__ &Y. 669¢
Weight after Ignition E= /A

% Solids = (D-A) *100
B-4A)

%Total Solids = (F4- 6496 _ §4.2046y =( 4650 V= ,01% 24100 = [ - 92 2’
(jog.y380 - FH-20Ye) (24,2334 ) B

% Volatile = (D-E) * 100
(C-A)

% Volati 00

1
—~

N
L/

Metric Tons = gallons * 8.34 * Total Solids as a decimal
2205



Sludge Total and Volatile Solids
Total Solids see S.M. 2540 G

Date #-3¢0-14  Sample Location D'\é 2 Sampler _Tg
Time 123/

Test Time_(2 ¥ p

Weight of Dish | A= Y72.437%2

Weight of Dishand Wet Sludge B= 720, 155

Weight of Wet Sludge C= ZY. 5222

Weight after Drying D= 4?. FvY
Weight after Ignition B AN

% Solids = (D-A) *100
B-A) -

: . ®
%Total Solids = (‘f?. £9Y 424373 y =+ 45 7) 3= o m&’(@qgg: /( X/é /
(719595 -472.9373) (2957223 )

% Volatile = (D-E) * 100
(C-A)

%VW o Y=( = * 100
(N ) \\,)/\ /N
_ -

Metric Tons = gallons * 8.34 * Total Solids as a decimal
2205



